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Sir: 

The  L02UND-0NR  Semi-Annual  Progress  Report  for  the  period  1 January 
‘<953  to  30  June  1953  is  herevlth  submitted. 

Ir  addition  to  maintaining  schedules  and  programs  during  this  period, 
ve  have  been  faced  vith  reorganization  of  staff  and  routines  in  line 
with  the  hue  meeting  on  germfree  life  on  13  Jaiiuary  1953  in  which 
Dr.  Roger  Reid  and  Captain  C,  B.  Shilling  participated.  This  effort 
has  been  aimed  principally  at  production  of  germfree  life*  These 
ohangee  are  proceeding  satisfactorily  within  the  Institute,  and  we 
are  ready  for  a limited  expansion  of  equipment  and  personnel , 

Therq  is  sn  innadiate  need  to  study  the  problems  of  shipping  gem- 
free  animals  and  maintaining  sterility  of  the  environment.  This  is  a 
major  researoh  project  and  nmst  wait  for  cooperative  action  by  the 
various  agencies  of  the  government  acting  through  ONR  to  be  activated. 


The  imrediate  future  demands  greater  attention  to  teobnioal  problems 
and  these  will  be  emphasized.  Tbs  work  on  large  eoale  sterile  obambere 
and  other  mrthedn  of  entry  than  through  a liquid  trap  ere  quite  impor- 
tant to  tho  military  since,  in  addition  to  ths  dirset  prou.  the 
design  and  oonstruction  of  protective  ganaente  and  effsotiva  ..rteriliza- 
tion  of  these  ganaeots  as  well  as  snvironmant  seems  to  be  much  needed. 
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of  making  it  more  foolproof  end  automatle.  Finally,  there  is  a real 
need  for  a restudy  of  air  supplies  (In  view  of  our  losses  due  to  water 
in  the  lines)  and  need  for  increasing  the  ventilation  through  the 
ohaidiers . 


During  this  period  wo  successfully  raised  germfree  turkeys  (needed  tor 
antibiotic-growth  studies)  end  reeuned  work  on  germfree  dogs  espeoially 
needed  in  shock  studies. 


Tho  contribution  to  basio  knovledgo  in  nutrition,  biochomirtry,, 
pathology,  virology,  ianmnology  and  bacteriology  continues  as  ceen 
in  the  various  sect ions  of  this  report. 

Collaborative  projects  also  continue  with  important  new  additions 
to  the  specific  infometion  sought^  Thess  projects  unfortunately 
demand  almost  all  our  available  faeilitiea  and  the  basic  programs 
have  been  sieved  devn. 

The  problems  sr^onntered  in  ratring  genafree  animals  are  s>any 
and  the  vark  difficult  at  bast  but  ve  feel  that  the  technique  is  nov 
of  ege«  «Ve  have  brought  the  work  to  f'wuotion  and  it  is  recognised 
as  basic  to  many  pr-obiens  in  msdioine  st!d  biology.  The  demands  on 
these  limited  facilities  continually  increase,  but  this  in  itself  is 
a healthy  sign. 


Raapaot fully  yours. 
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I.  administrative  section 


FROM:  R.  F.  Ervln^  Assistant  Direotor  for  Administration 

(With  tho  assistance  of  B.  Terry  and  J.  Mahon) 

TO:  Jo  A.  Reyniors,  Director 

SIJBJECT:  LOBUND-ONR  Report,  1 January  1953  - 30  June  1953 

DATE:  31  July  1953 


A.  Task  Personnel! 

Dxu'ing  the  past  six  months  tbs  personnel  situation  continued 
as  a problso  in  a small  paresniags  of  our  total  positions.  The 
greatest  difficulty  baa  been  stabillfiing  tbs  staff  which  is  responsi* 
bis  for  feeding  and  earing  for  the  gemfree  animals.  Since  we  must 
maintain  a 24  hour  shift  and  a seven  day  week  on  this  job,  work 
aobsdulea  must  include  some  evening  time  as  veil  as  Saturday  and  Stmday. 
By  brlngitig  one  of  our  older  employees,  vho  has  been  on  the  night  shift 
for  three  years,  to  the  day  shift  and  plaoing  him  in  charge  of  feeding 
the  germfree  animal  colony,  it  is  hoped  that  ve  ean  straighten  out 
this  situation  in  a short  tiSMi. 

By  the  transfer  of  Ifr.  Pleasaats  from  the  bicohemistry 
laboratory  to  chief  of  gerafree  namsial  production,  ve  have  seriously 
reduced  the  manpover  of  our  biochemistry  section  and  to  date  have 
cot  been  able  to  locate  a replacsment.  The  bioobemistry  staff  has 
been  further  veakened  by  the  resignatirn  of  one  of  our  teohnioians 
vho  was  performing  aisay  work  in  this  laboratory. 

For  the  first  time  in  many  months^  the  diving  personnel  for 
the  colony  tank  operation  appears  to  be  ett'iilised.  We  have  been  able 
to  hire  one  of  our  forser  ecq^loyses  on  a half-time  basis  vhils  he 
attends  Notre  Dame  during  the  next  four  yeara.  He  bad  previous 
diving  experlenoe  vith  us  before  hie  induction  into  the  Army. 

Our  bacteriology  sect  ion  has  been  strengthened  by  the  hiring 
of  Ur.  Daniel  Uoran,  a bacteriologist  vho  has  boon  placed  direotly 
in  ohargo  of  the  control  eork  under  the  overall  wupwryiaion  of  Ur^ 
fagner,  our  Chief  Bacteriologist. 

B.  Phyaioal  Plant: 

The  nev  Roots-Connorsville  Bloear  vhlob  vill  handla  200  e.f.m, 
at  7 potmds  haa  nov  been  installed  and  placed  into  operation.  Steps 
are  nov  being  taken  to  connect  this  blovsr  systsm  to  a dshumidifieation 
apparatus  so  that  vs  osn  bs  assursd  of  a constant  dry  air  soures. 

Tbs  oonstast  increase  in  numbers  of  germ-frss  units  in  operation  have 
taxed  the  original  air  supply  and  lead  to  one  or  tvo  ssrious  aooidents 
wherein  water  got  into  the  air  lihee. 

Work  is  going  ahead  now  toward  the  expaniion  of  our 


production  section  into  an  additioiial  roc3i  vheroin  the  standard 
"cage  racks”  are  being  inrtallad  to  handle  five  or  aii  additional 
germfroe  cages  now  being  completed  in  our  machine  shop.  This  room 
will  be  used  for  hand  feeding  experiments  and  for  experimental  work 
on  better  interior  cage  equipment. 

Facilities  for  handling  dogs  are  being  set  up  in  our  animal 
colonj  building.  Our  stockroom  arrangements  have  also  been  improved 
so  that  glassware  mej  be  cleaned  faster  thus  Increasing  the  overall 
efficiency  of  our  stockroom  operations > 

C.  Major  Collaborative  Programs: 

These  are  diaaujsad  in  detail  In  the  various  research  and 
collaborative  sections  of  this  report  but  are  listed  here  as  follows: 

AEC  (Advisory  Comodttea}  - Radiation  injury 
Army  Ued.  Corpa  (Paul  Gyorgj)  - Liver  necrosis 
NIH  (Floyd  Daft)  - Vitamin  C. 

NIH  (W.  H.  Wright)  - Aseblasia 
Zollar  (J.  Roy  Blaynay)  - Dental  earles 

0.  Proposals  and  Contract  Status: 

Since  our  last  report,  Aaendmant  Nos.  10  and  11  have  been 
received^  signed  by  the  proper  University  autborltias  and  retxumad 
to  ONR  Washington.  These  extend  Phase  III  to  31  December  1953,  Phase 
I to  30  June  1954  and  Phase  II  to  31  Daoeabar  1953,  However,  as  a 
result  of  an  agreement  reached  thia  peat  wlnrter  with  ONR  Cbioago 
and  ONR  Washington,  funds  provided  by  any  new  amendment  extends  the 
tenaiuation  of  the  entire  Task  Order  a certain  number  of  months 
based  iipon  the  percentage  of  the  annual  operating  budget.  Therefore, 
funds  have  now  bson  iq;)px*oprlsted  for  extension  of  the  three  phases 
of  the  Task  Order  to  30  June  1954.  Slnoe  our  proposals  for  each 
Phase  are  based  upon  a oartain  smoust  of  work  over  a limited  period 
of  time  (usually  12  months),  it  la  understood  that  wa  era  not  obligated 
to  work  on  the  Individual  phases  beyond  the  date  provided  by  Phase 
money  based  upon  the  proposal*  In  the  oase  of  Pbasell,  for  exasg)ie, 
sheraln  we  raquastad  support  for  work  from  1 July  1953  to  j-iae 
1954  and  only  ona~half  that  amount  was  transferred  fz*om  AKC  tw  CNR, 
ve  do  not  feel  obligated  to  oarry  on  work  on  this  phase  beyond  31 
Daoenbar  1953. 

S,  Qovempent  rumlshad  Equipment: 

W«  wish  to  taka  this  opportunity  to  express  our  appreoiation 
tc  CNR  Chicago  for  their  ezoellwt  assistanee  during  the  past  six 
months  in  obtaining  soma  wary  badly  needed  equipment  and  oaterial  aa 
GFS.  Among  the  items  already  reoeivad  or  for  whioh  shijssent  orders 
have  been  issued  are: 

1 shipment  Sheet  Steel 

1 shiiment  Bar  Steel 

1 shipment  Olaesware  (ndsoellaneoua) 

1,105  o.f.m.  air  compressor 
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1 Hydraulic  Shaper 
1 Drilling  Machine 
1 Pyrometer 
1 Ames  Bench  Lathe 
1 Refrigerated  Centrifuge 
1 Small  Carrier  Air  Conditioner 
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II.  QERJiJFREE  PRODUCTION,  APPARATUS,  AND  TPCHNIQUFS 

(Note:  In  March,  1953,  a sertos  of  reorganizations  began 

in  the  Geiraifreo  Animal  Production  Section  of  LOBUKD  Institute, 
Because  of  the  increase  in  numbers  cf  cages  in  use  and  numbers  of 
animals  raised  along  -•'ith  the  colony  tank  operations,  growing 
comploilty  of  experimental  manipulations  demanded,  and  the  need 
for  addSng  to  the  animal  species  produced,  this  reorganization 
was  necessary.  The  first  nalor  step  was  a division  of  the  Produc- 
tion section  into  "Operatlor  " end  "Mammalian  Production".  B.  A. 
Teah  remains  in  charge  of  Qerafree  Apparatus  and  Operations. 

He  also  retains  supervision  of  germfree  avian  production.  J.  R. 
Pleasants  vas  transferred  from  the  Biochamistry  Section  to  head 
the  nevly  formed  Gensfree  Meomalian  Production  Section.  Reports 
from  these  two  sections  follow. } 

A.  Germfree  OparationB 

FROM*  B,  A.  Teah,  Chief  of  ben^ree  Operations 

(With  the  assistance  of  B.  Zelmer,  H.  Tbompson,  B.  ffemer, 
J.  Uselding,  0.  Toungquist,  E.  Snellgrove,  H.  Kennedy, 

P.  Clazton,  R.  Tarry,  J.  Tisnons,  and  L.  Teri*y) . 


TOt  J.  A.  Reyniers,  Director 

SUBJECT:  L0BUND.0NR  Report,  1 January  1953  - 30  June  1953 

DATS:  31  July  1953 


1.  Apparatus: 

The  equipment  used  for  this  reported  period  was;  5 series 
50  oages,  4 series  20  oagss,  1 series  C oage,  10  series  100  cages, 

10  aeries  200  cages,  2 series  Ex.  cages,  1 K-ray  cage,  1 diet  cage, 
and  1 operating  oage. 

Sitice  this  equlpsMnt  has  not  been  added  to  since  early  in 
1953,  it  mig^t  be  well  now  to  give  the  time  they  have  been  available 
for  production  and  type  of  material  from  which  they  were  fabricated. 


4 series  20 

Carbon  Stool 

1938 

S series  50 

Caztion  Steal 

1946 

10  series  100 

Stainless  St*^ 

1950-Sl 

10  series  200 

Carbon  Stool 

1950 

1 sez*let  C 

Carbon  Stool 

1940 

1 Ez.  cage 

Stainless  Stesl 

1947 

1 X-ray  oage 

Carbon  Steel 

1951 

1 Ez.  oage 

Carbon  Steel 

1951 

1 Diet  oage 

Carbon  Steel 

1953 

1 Operating  oage  Cart>on  Steel 

1950 

The  4 serioe  20  oages  will  have  to  be  replaced  in  the  near 
fucure.  The  rraaindar  of  the  equipment  is  in  sound  and  usable  condition. 
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rie  Bra  now  preparing  a n«w  cage  room  to  housa  five  new  stainless 
stool  cages^  These  will  be  similar  to  oxu*  200  series  cages  with  the 
exception  that  the  glove  rings  will  be  increased  to  8 inch  diemeter. 

These  cages  will  be  equipped  and  set  up  to  handle  onl^  hand*feeding 
experimgntSti  If  the  present  progress  continues  at  the  same  rate,  these 
cages  will  probably  be  available  for  use  in  latter  part  of  September. 

In  the  past  six  months,  we  have  onoountered  more  glove 
trouble  than  we  have  at  any  other  time,  l.e.,  in  the  way  of  tears, 
punctures  and  weak  spote*  In  the  last  progress  report  (1  June  to 
31  December  1952),  it  was  reported  that  the  all  neoprene  glove  pro- 
duced by  Dewey  i Almy  seemed  to  be  an  fjoprovement  over  American  Anode 
gloves.  But  we  encountered  dlffi<nalty  In  getting  enough  gloves  for 
our  use.  Recently,  Dewey  & Almy  sold  their  glove  equipment  and  formulae 
to  another  company  which  is  not  yet  in  production. 

American  Anoda,  supplier  of  our  latex  ^oves,  has  been  working 
on  the  production  of  cd.1  neoprene  gloves.  Op  to  now  we  have  received 
only  a few  samples  for  trial.  Prelimisary  tests  indicate  that  this 
will  be  an  improvement  over  the  latex  gloves. 

2.  Teehniquest 

(a)  From  the  first  of  the  year  to  the  middlw  of  April, 

a very  large  percentage  of  all  ehiok  experiments  started  were  found  to 
be  esntasinated  alcL'tCu  (dstails  will  ba  found  in  Section  IV).  In 
most  of  these  experiments,  the  eontamlBant  was  a purs  culture  of 
Pseudomonas.  Changs  la  source  of  eggs  did  not  alter  the  results.  A 
close  inspection  of  the  routine  egg  sterilisation  procedures  used 
successfully  fonrany  ysars  at  LOBUND  failed  to  aeoount  for  this  eudden 
increase  in  contaminations.  It  was  then  deeided,to  change  the  germicide 
from  merourlc  chloride  to  *De;tergent  Senitiser  No,  115*.  e eompound 
produced  by  Robm  ft  &es  (Philadelphia}  for  the  sterilization  of  egg  shell 
etu*feoee.  All  evideace  to  dsete  iadiestee  that  this  change  has  eliminated 
contaminations  from  hatch. 

(b)  Culture  tubes  for  teetiag  sterility  of  csgee  were  fre- 
quently beooffliag  wet  lAien  passed  through  the  sterile  lock.  To  eliminate 
this,  all  cages  were  provided  with  smell  stainless  steel  containers, 
which  will  hold  the  tost  tubes  aad  keep  them  dry.  Also  individually 
nunbered  containers  for  oiJ.tures  transported  to  bacteriology  was 
inaugurated,  thus  eliminating  any  obaaee  of  cage  cultures  being  mixed. 

(e)  la  the  past  six  months  we  have  attempted  twioe  to  rear 
germ-free  dogs.  The  first  was  contaminated  due  to  faulty  operational 
techniques, -the  second  was  germfree.  For  this  type  of  experiment,  a 
new  interior  cage  was  designed,  besieally  one-helf  was  allowed  for 
run  space  and  the  other  half  both  reoeesed  and  raised  above  the  run 
area  for  storage  of  equipment. 


(d)  The  eleven  cages  In  the  Biology  Building  have  all 
been  re>piped  and  nev  type  filters  added  to  all  cages,  ^so  as  time 
permits  ve  are  re-piping  all  oagws  so  that  the  air  supply  vill  some 
into  the  side,  and  not  throu^  the  bottom  of  the  cages.  Tests  shov 
that  this  ohttige  will  oause  a lower  hxmddity  in  the  cages. 

(e)  An  au:.'lllary  compressor  for  operating  the  heating  and 
air  conditioning  units  has  been  installed.  This  is  used  entirely  as 
a stand-by  in  case  the  older  compressor  should  fall. 

(f)  The  cooling  ducts  in  the  main  rearing  room  have  been 
relocated  so  that  drafts  directly  over  the  germfrae  units  are  reduced. 

(g)  A nev  Intezdor  run  cage,  with  a diet  hopper  to  prevent  wastage, 
mirrored  stainless  reflector  to  aae  all  cage  eeetions,  and  improved  lids, 

is  now  being  taatad.  Resulte  vill  be  given  in  a later  report. 

(h)  . A nev  Roote-Connorcville  blower  with  a capacity  of  200 
c.f  .m.  was  recently  iuTtelled  to  replace  the  Nash-I^or  air  supply. 

The  Nash  was  water  cooled,  end  several  time  flooded  our  air  lines 
resulting  in  several  eontemlnations  to  our  ret  cages.  This  nev  pump  is 
air  cooled  and  should  give  little  trouble  with  water  in  the  lines. 

(i)  Ssveral  Caesaz*ian  operations  on  guinea  pigs  were  par* 
formed  for  the  ameblasic  project  (reported  in  Section  V). 


B.  Qeffrfree  Mammsl  Preductioa 

FR0!.(:  J.  R.  Pleasants,  Chief  of  Germfrea  Uanmal  Production 

(with  the  aesistance  of  W.  UaoAllister,  L.  Hary,  U. 
Horton,  L.  Louis  and  H.  Tamov). 

TO:  J . A.  Reyaiere,  Diretibr 

SUBJECT:  LOBUND*QNR  Report,  1 January  1953  to  30  June  1953. 

DATE:  July  SI,  1953 


1.  Oermfree  Rat  Colony: 

Qermfree  oolony  on  Jan.  1,  1953  - 120  rats. 

Germfrae  oolony  on  June  30,  1953,  28  rate,  199,  9 <f. 

A total  of  209  rate  were  veeuing  age  or  over  during  the  report 
period,  1019,  108<f, 

Produotion: 

46 V bore  85  litters  totaling  535  young,  6.4  per  lixtarj  11 .6  per  9. 
139  weened  17  litters  totaling  106  young,  6,2  per  litter, 

8c,2  per  9. 


41  gemfrue  rata  »era  assigned  to  experiments  as  follows: 


[ tic,  Ruts 

Assigned  ¥o: 

Use 

1 

tCilOWi 

SxiTvey  by  Patbology 

15 

AKC 

Radiation  sickness  study 

6 

U.  of  Pa. 

Liver  necrosis  study 

16 

Zoller 

Dental  oaries  with  controlled  flora 

3 

N.Y.U. 

Shock  study  by  Zwelfach 

Losses: 


A total  of  141  rata  were  lost  from  the  colony  as  follows: 

35  died  of  two  principal  causes,  Itmg  affection  due  to  over- 
crowded and  moist  living  quarters,  and  volvulus  of  the 
intvftine  due  to  enlarged  oaeum. 

3 prosuDod  dead  cannot  be  accounted  for  at  the  moment  because 
of  a change-over  in  the  record  ajaten. 

103  became  contaminated.  Approximately  half  the  contaminations 
were  due  to  meohanioal  failures,  suob  as  water  in  the  air 
filters  and  clave  door  collapse.  The  other  half  ware  due 
to  human  failuraa,  such  as  taara  in  the  rubber  gloves. 

The  fl  ont  eain  at  ed  rat  ft 'xrcrs-HH^e  twined  in  the  appnratuft'' for 
periods  up  to  six  weeks,  and  wera  diapoaad  of  for  the  following  uaaa: 


No.  Rata 

Asaigned  tot 

Uaa 

3 

LOBUND 

Evaluating  effect  of  contamination  on 
organs 

13 

AEG 

Effect  of  moDooontamination  on 
radistion  aioknasa 

45 

LOBUND 

Serology  atudy  of  increasing  antibody 
production 

10 

LOBUND 

Stock  colony  of  oloae  relativei  of 
germfree  rats. 

12 

Holt cmean 

Paraaite-free  stock  colony 

nr\ 

sw 

LCBuKT) 

Bioobamioal  evaluation 

A total  of  429  pra-waanad  young  wera  loat  by  unexplained 
lactation  failure,  by  failure  to  lagragata  the  mother 
before  parturition,  andby  generally  ovarorowded  eonditiona. 


The  gennfree  rat  colony  shewed  a net  loia  of  92  animals 
during  tba  period  reported. 
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o H9jid~fscdine  Experlaenta  with  Ratit 

Fzperiment  184  - Five  mts  started.  Last  two  dead  on  8th  day. 
Experiiaent  105  - Nine  rats  started.  Last  three  dead  on  12th  day. 

3.  Hand-feeding  Experiments  with  Dogs: 

Preliminary  experiments  with  conventions!  dogs  indicated  that 
puppies  could  be  easily  reared  from  birth,  feeding  sterilized  milk 
formula  (evaporated  milk)  in  small  nursing  bottles  fitted  with  pre- 
mature baby  nipples o 

Two  germfree  experiments  were  started: 

61C2-1  Five  puppibs  were  obtained  by  Caesarian  section  of  a mongrel 
bitch.  They  appeared  full-tens,  ate  reedily,  and  started 
to  gain  weight  by  the  third  day.  They  proved  to  have  a 
single  bacterial  eontsninairt,  and  were  removed  for  wora 
analysis.  They  contained  the  Asearls,  Toxoeara  Canis, 
in  larval  form. 

61C2-2  Five  puppies  were  obtained,  one  of  which  was  Isnedlatsly 
used  to  determine  if  wonse  were  present.  None  ware  found. 

The  four  other  puppies  appearsd  prssiature,  had  difficulty 
in  breathing  and  in  eating,  and  all  died  in  leas  than 
24  hours.  Thsir  lungs  and  kidneys  shoved  functional 
Imaatunty. 

The  two  diffisultiss  scccuntersd  abevs  are  being  overcome  as  follows: 

1.  By  timed  breeding  of  the  bitches  used. 

2.  By  maintenanoe  of  the  pregnant  bltob  on  a regimen 
designed  to  eliminate  or  greatly  reduce  her  infestation 
by  worms. 

4„  Chengee  Effected  end  Plannedi 

Two  major  changes  have  bean  siade  in  the  organization  of  Oennfree 
lytamEoal  Produotionj 

(a)  Animal  care  has  been  separated  from  equipment  maintenance 
and  operations. 

(b)  Colony  ears  has  been  separated  from  band-feeding. 

(a)  The  firet  change  is  intended  to  permit  a 
greeter  investment  of  tlsM  in  the  improvement  both  of  animal  care 
techniques  and  of  equipment  techniques.  It  has  so  far  permitted  a 
re-plssnisg  of  the  organisation,  m rworguization  of  the  system 
for  keeping  records,  end  some  time  for  redesign  of  Interior  cage 
equipment  end  diet  experimentation. 

(l)  Reoarda  bav*  b**!!  raorgsnissd  so  thst  each 
rat's  individual  Ilfs  history  is  kspt  up-to-dats,  both  on  the  cage  and 
in  the  office  file.  Tbs  cage  copy  is  iraediataly  avallabla  to  any 
investigator  tdio  intends  to  use  the  ret. 
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(2)  The  present  interior  cage  equipment 

is  a compromise  imposed  by  the  large  number  of  rats  that  had  to  bo 
housed#  Interior  equipment  is  being  designed  for  coges  that  will 
be  devoted  to  reproduction.  1 his  equipment  will; 

i.  Protect  gloves  by  making  it  unnecessary  to 
open  the  interior  rat  cage  in  order  to  feed,  water,  and 
clean  the  animals. 

ii.  Protect  the  health  of  the  rata  by  providing  more  venti- 
lation, and  by  preventing  the  spilling  of  water  and  feed, 

(3)  The  present  diet  permits  only  a slow  increase  in 

the  colony,  because  of  the  small  peroontage  of  rats  weaned  on  this  diet,  both 
inside  and  outside  the  germfree  equipment.  Ezperimentaticn  with  auto- 
claved diets  on  conventional  rat  breeding,  and  evaluation  of  azperinental 
diets  occasionally  used  In  the  germfree  colony,  are  in  progress  to  find 
a diet  which  could  be  tried  out  on  a part  of  the  present  germfree  colony. 

(b)  The  separation  of  colony  care  from  band-feeding 
is  intended  to  improve  both  colony  care  and  hand-feeding. 

(1)  The  rapid  turnover  in  feeder  personnel,  due  to 
low  wages  and  irregular  hours,  had  put  the  care  of  the  colony  periodically 
in  the  hands  cf  inexperienced  and  physically  awkward  pei'sonnel.  Five  or 
six  persons  had  handled  the  colony  feeding  in  any  one  week  period,  and 

no  one  had  come  to  know  the  animals  thoroughly.  One  fulltime  man,  with 
three  years  of  experience  in  CF  work,  has  now  taken  over  colony  care, 
relieved  once  a week  by  the  head  of  animal  production. 

(2)  Hand-feeding  had  to  be  sandwiched  in  between  periods 
of  colony  care,  and  had  been  hurried  in  oonsequenee.  The  present  organiza- 
tion of  the  feedirtg  staff  permits  the  devotion  of  fulltime  effort  to 
hand-f oeding. 


FROM: 

TO: 

SUBJECT: 


C.  Flaitlo  Qarment  Sterillzstion 

P.  C.  Trexler,  Assistant  Director  for  Ressarcb 
(with  the  assistance  of  Louise  Reynolds) 

J,  A,  Reyniere,  Director 

ONR  Report  1 January  1953  - 30  June  1953 


Far  soHsetiffls  we  have  bean  trying  to  ispreve  the  dip  tank  entry  ■ 
the  germfree  colony  tank.  Passage  through  the  dip  tank  Is  tedious  and 
requires  considerable  training.  The  bydrostatio  pressxure  and  buoyancy 
imposes  limitations  on  suit  oonstruotlon.  Sines  ths  germicide  in  the  dip 
tank  acts  as  a seal,  it  taist  be  relatively  e+ebla.  Thia  impescs  limits.^ 
tions  since  many  potent  gemieidee  are  unstable.  At  the  present  time  the 
diver  brings  into  the  germfree  tank  a considerable  amount  of  germicide 
which  is  undesirable  as  far  as  the  health  of  the  animals  is  concerned. 
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Most  0?  the?  nbov;  difficulties  can  be  eliminated  if  the  suit  can 
be  completely  sterilized  by  means  of  a germicidal  opi*ay  or  gaa»  There 
are  sevoral  ways  to  make  a gas  tight  lock  for  entry  which  will  replace 
the  sealing  function  of  the  dip  tank» 


In  order  to  determine  the  piracticality  of  gas  or  spray 
sterilization  of  a plastic  garment,  a plastic  dry  box  was  constructed 
of  the  same  material.  Inoculated  with  spores,  and  then  sterilization 
attempted  by  vaz*iou8  means.  Of  the  gases  tried,  formaldehyde  seemed 
to  be  the  best.  However,  It  was  difficult  to  remove  from  the  plaetic 
and  required  a prolonged  contact  in  order  to  kill  some  sporea.  F*or 
these  reasone  it  was  not  considered  practical.  On  the  other  hand,  of 
the  liquid  germicides  tried,  a mixture  of  1^  peracetic  acid  and  Roceal 
seems  entirely  satisfactory.  The  moat  realstent  spore  found,  Clostri- 
dium stereothenaophilue,  withstands  a foraaldahyde  solution  for  24  hours 
b’ut~is  killed  by  peracetic  acid  in  30  ssconde.  Peracetic  acid  is  a strong 
oxidizing  agent  leaving  acetic  acid  es  a residue.  It  is  active  both 
in  an  acid  and  neutz^  solution.  The  only  Italtations  is  its  unstabillty 
in  the  presence  of  metals  and  oxidizeble  substances.  This  requires 
strict  cleanliness  and  the  proteotlon  of  most  metal  parts  with  enamel 
or  plastie. 

While  peracetio  acid  even  la  a it  solution  bee  an  irritating, 
pungent  odor,  it  has  no  gerodcldal  properties  in  the  gaedotu  state. 

Henoe  it  is  necessary  to  wet  the  entire  eurfeoe  of  the  suit  or  proteetiva 
garment  together  with  the  complete  interior  of  the  entry  lock.  The 
germloidal  spray  must  also  sweep  ell  eontaninetion  from  the  air. 

In  oonneetion  with  the  plastie  dry  boxss  we  have  found  that  a stainless 
stssl  pssuiuatic  atesuisiug  nozzle  used  with  sterile  oompresaed  air  at 
25  Ibe.  gauge  prossure  will  sterilize  the  entire  container  end  attached 
gloves  from  one  position.  The  gloves  vers  snved  around  during  the 
spraying.  This  demonstrates  the  feasibility  of  sterilizing  a nan  in 
a protective  garment  within  an  entry  lock.  It  is  plaaiod  to  use  several 
pneucntic  nozzles  to  ensure  adeqxiats  distribution  of  the  spray. 

Incidental  to  this  problsm,  it  was  found  that  tbo  plastic  dry 
boxes  are  excellent  for  rearing  sterile  plants  and  cultxiring  microorganlems . 
Both  a dip  bath  and  a spray  sterilised  entry  lock  have  been  used  success- 
fully. The  plastic  eonteiners  srs  fragile  even  thou£^  they  are  made 
frem  20  mix  viziyl  film  so  their  plaee  In  the  gennfree  laboratory  is  yet 
to  be  determined » 


Two  types  of  entry  looV'*  to  e sterile  tank  or  room  have  been 
devised  and  preliminary  Btodele  tested  on  the  mook  up  tank  In  the 
Biology  Building.  The  first  consists  of  two  liquid  sealed  hatohes 
covering  the  entry  look.  These  are  made  from  e 11^  stainless  steel 
lid  20  inches  square  with  a 6 inch  skirt  attached  to  the  rim.  The  skirt 


4 A k*  <w 

Asaseci^  waa« 


-liug  liquid  and  sur rcuaui Zg  the 


fits  into  a trough  senta 

entrance  hatch.  This  device  is  merely  en  inexpensive  air  tight  door. 

Any  other  type  eould  serve  as  well.  The  second  consists  of  a cylindrical 
chamber  formed  of  flexible  plastio  etteohed  to  a door  jam  and  resembles 
a shower  flurtein.  The  bottes  of  ths  curtods  is  sit her  weight  sd  up 


attached  to  a pleetlo  basin  which  serves  as  a germicidal  trap  and  seel. 
The  curtain  is  split  on  opposite  sides  by  e gas  tight  plastic  zippor 


•■w*. 


which  enables  th»  operator  to  enter  the  lock,  atorilize  tho  lock  end 
gtrnent,  andthen  enter  the  sterile  roon.  When  tho  ripper  Is  closed  tho 
fastener  is  submorgod  In  the  geralolde  in  the  basin. 

Thijs  arrangement  elinlnates  submerging  in  liquid  and  makos  it 
possible  to  exhaust  the  air  of  the  garment  through  a sterile  filter  thus 
doing  away  rith  the  cumbersome  exhaust  hose.  The  germicide  caii  be 
readily  washed  from  the  suit  with  sterile  water  or  neutralizer  before 
the  worker  enters  the  sterils  room.  Since  the  garment  will  not  be 
subjected  to  the  strains  encountered  during  siijmerging,  it  can  be 
designed  for  comfort  by  the  use  of  rigid  structures  to  increase  the 
freedom  of  movement.  Thus  it  seems  possibls  to  design  a completely 
sterile  room  or  laboratory  In  which  research  personnel  work  in  sterile 
pxH>t active  garments.  This  prooedure  may  remove  many  of  the  space  and 
manipulation  limitations  of  the  present  germfree  apparatus. 
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III,  BIOCKF»^ESTRY  AND  NUTRITIOK 


FROM; 


TO; 


SUBJFCT; 

DATE: 


T.  I),  LucJcoj,  Chief  BiochODirt 

(nith  the  aseiatance  of  M.  Beaver,  L,  MacAlllstar, 
T.  Mende,  A,  Pappas,  J.  Pleaaanta,*  L,  Ta^®OH„*« 

In  collaboration  with  M,  Forbes  (Univarsity  of 
Pennsylvania)  and  E.  Hawk  (NIH)who  are  in  residence 
at  LOBUiro  Institute.^ 

J,  A„  Reyniera,  Director 

LOBIRTD-ONR  Report,  1 January  1953  - 30  June  1953 
31  July  1953 


A.  Biochemlitryt 

1.  Sur«vay  of  the  Qermfrea  Chick; 

Previous  reporta  have  indicated  the  groes  composition  of  the 
liver  and  cecal  contents  of  the  germfres  Vhite  Wyandotte  Bantam  waa 
similar  to  that  of  conventional  control  birds.  (One  exception  to  this 
was  the  relatively  large  amount  of  protein  found  in  the  oeeal  oontents 
of  conventional  birds.)  Niacin  and  pantothenate  vers  higher  in  germ- 
free  birds  sdiile  pyridoxins  and  biotin  were  low  in  germfree  oeeal 

. oontents.  Uore  detailed  study  was  presented  of  the  vitamin* -interaction 

in  White  Leghorn  ohicks  shoving  bov  vitaaiin  metabolism  is  effected  by 
specific  vitamin  deficiencies  and  giving  the  signifioanos  of  statistical 
studies  on  oomjwsition  of  the  main  organs* 

• 

Further  study  along  this  line  indicates  the  relative  ”B-vita- 
mins  priority"  of  different  organs  when  compared  to  the  diet  or  the  total 
chick  (Figure  1). 

In  general  it  it  noted  that  tbs  B-vitsmin  content  of  the 
diet  is  grossly  comparable  to  that  of  the  blood  end  total  chick.  Bzoep- 
tione  to  this  in  the  blood  are  low  values  found  for  riboflavin  and 
possibly  niacin  (it  least  niacin  is  low  in  the  blood  of  conventional 
birds);  while  the  folio  acid  content  is  maoh  lover  (possibly  due  to 
the  level  of  oitrovonus  factor  - not  measured, . The  brain  muscle 
end  cecal  oontents  geasrclly  carry  higher  vitanln  contents  than  those 
found  in  the  diet  or  tbs  total  chick.  And  the  liver  generally  contains 
a concentration  of  B-viteaini  20-50  timee  higher  than  the  blood  or  diet. 
Tbie  selective  retention  by  certain  tissuee  of  physiologically  aetivs 
compounds  presents  an  interesting  problea:  How  can  the  livsr  calls 

take  a compourid  against  a SOX  concentration  gradient? 

Another  interesting  feature  is  the  fact  that  the  germfres  birds 
_ excrete  as  large  quantities  of  B-vitsain*  (■•  ssasursd  in  ths  c>acuu) 

ry/  as  do  conventional  birds.  On  this  basis  the  excreta  contain  higher 

concentrations  of  B-vitamins  then  the  food. 
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2.  Bloohmic-al  Survey  of  Qerafre#  Rat«i 

Data  wore  taken  from  gerafree  rats  killed  in  Novacber  1951 
and  conventional  rata  killed  by  overtieatlng  to  give  a more  close  control. 

The  results  are  summarlaed  in  Table  I rith  rats  cf  the  aige  categorizes 
66,  162,  and  256  days. 

No  great  differencee  vare  found  in  the  gross  chanical  compo> 
sition  of  the  tissues  of  the  two  groups  of  rats.  Small  differences 
or  possible  differences  ere  mentioned  as  possible  significant  differences* 
The  livers  of  the  germfree  and  conventional  rats  were  very  similar  in 
dry  weight,  fat,  nitrogen  and  ash  content.  The  older  conventional  rats 
showed  a rise  in  liver  ash  not  seen  in  the  older  germfree  rats. 

The  cecal  contents  of  germfree  rats  appears  to  contain  more 
water  then  is  found  in  conventional  rata.  And  the  ash  cont  .it  of  the 
cecal  contents  is  lower  ort  a dry  weight  basis « 

The  dry  weight  of  the  brain  of  germfree  rate  may  be  slightly 
greater  than  that  of  conventional  eontrola.  The  ash  and  fat  content 
of  the  brain  appear  to  ha  d.milar. 

The  dry  weighs  of  the  muscle  tiesue  also  ia  aomewhat  greater. 

It  is  possible  that  the  larger  period  of  heat  traatment  for  germfree 
rats  (2^  hrs,  after  death)  affected  the  dry  weight  values  >jf  the  brain 
Kid  muscle.  The  ash,  fat  and  nitrogsc  values  appear  to  be  very  eimilar. 

Kidney  tissue  was  similar  ia  dry  weight  ash  (axoept  some  of  the  old 
conventional  rats  had  iaoraased  ash  oontent),  fat  and  nitrogen  oonteat. 

Bone  ash  and  fat  values  were  the  tame  for  the  two  groups.  The 
pbospborus  content  of  the  bonoa  w«a  again  very  similar. 

The  dry  weight  of  the  spleen  of  gwmfree  rwts  may  bo  somewhat 
leee  than  that  of  conventional  rats* 

Statistical  analysis  should  clarify  these  minor  points.  The 
main  point  is  that  beat  killed  germfree  end  oonvantional  rats  wsre  very 
similar  fc  bioohuaioal  oomposition  of  thsir  tissues. 

3.  Analysis  of  Rat*s  Milk: 

A summary  of  the  composition  of  rat's  milk  is  glvsn  ia  Table  II 
with  the  data  obtained  at  LOBWI)  InLtitute  compered  with  that  of  other  in- 
vestigators. The  fat  value  is  presented  as  being  lever  than  that  given 
for  other  investigators  probably  beoause  they  used  milk  near  ths  end  of 
lactation.  At  this  period  our  values  agree  well  with  thoee  of  other  workers. 
However,  the  low  value  obtained  from  6*16  days  hidings  the  average  down. 

A eimilar  ease  may  be  stated  for  the  aeb  valuea. 
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TABLE  I 

BIOCtlEMlBTRT  OF  RATS  - GE2U1  FREE  (A)  COMPARED  TO  CONVENTIOMAI.  (B) 


LIVER 


AGE*  66  days 


'T' 


N Avs. 


Rangs 


162 


N A?s»  Rangs 


26?  days 


W Avs»  Range 


All 


Avsc 


5- 

T 


i 


u 

5 


29oO 

29.0 


5 

5 


5.01 

U.8U 


5 

5 


6.80 

6.1*3 


5 

1 


3.52 


27.8/30.2 

27.5/29.2 


li  29.1i 
5 28  .1* 


27.9/31.5 

27.5/29.3 


5 30.5  29.0/328 
3 29.0  29.0/29.1 


U.UV5.39 

I*.  89/5.18 


1*  1*.77 
U 1*,25 


U.51/5.01* 

1*.00A.69 


5 li.Sl  U.I16/5.30 
3 6.16  5.73/6.56 


5.69/7.36 

5.23/7il7 


U 6.76 
3 6.93 


6.32/7.70 

6.6Z7.3 


1*  9.89  8.82/11,2 
3 6061  ,6.60/6.90 


2.62A.5O 

2>a/ir;p,. 


1*  3.72 

iJfik. 


3.26/3.76 


3 3.03 


3.37 


5 3.07  2.85/3.72 

2^7lA.^j3.03 


29.7 

28.1* 


Iu87 

5.n 


7.71* 

6.65 


CEGAl’  CONTENTS 


A 

B 


A 

B 


16.9 

22.5 


b lb.1; 
U 21.1 


15.QA».^^5 

V 


21. 
12,9A6i6 


,^6i< 


2 

25.1 

21.3/28.9 

5 16,8 

I5.3A9.O 

5 

27*9 

26.3/28,9 

3--2b»8 

2b.5/25.1 

2 

15.9 

15.8A5.9 

5 15.9 

lb.^7.6 

Jl 

21.6/25.0 

3 auo 

18„2 

25.3 


05.3 


22*6, 


BRAIH 


3 

20,7 

20,1/21.6 

3 

21.7 

20.1/23.1 

5 

19.3 

l?.2/20cB 

< 
. ^ 

19,2 

I6s2/2ls8 

b 

7.28 

6,02/8.80 

3 

6,98 

6.69A.56 

5 

6.61 

6.19A.10 

5 

7.61 

6.31/8,89 

3 

9.30 

8.23/U.O, 

3 

8.5b 

b.blA2.5 

5 

8,79 

8,26/9.70 

3 

9.93 

9.30/10,60 

20,9 
on. 7 


19.5/21.5  b.l 

1ft  1/91  ho  C 


u 

3 


7.55 

8.97 


7.06/8,11*  b.5o 


8c00AOol0! 


3 11.5 


7.51* 


J y.« 


9.50/12.20  9.78! 
9.30A0.6d  9.3b 


3 1.6b  l.b2A.83  ! 1.6< 


-16^ 


Ml)SC3:£ 


AGK:  66  days 


182  day* 


256  dy* 


All 


!r 

} 


i 


jtaJL 


Ft  Avy,ff  , ., 


JL 


j2Sa 


■+~ 


A 

B 


A 

B 


A 

B 


A 

B 


U 

5 


28.0 

25.0 


26.3/29.2 

2h.6/25.7 


u 

It 


26.3 

21.5 


25.3/27.5 

23.5/25,5 


5 

3 


28.2 

25.7 


26.2/29.6 

2ii.  5/26.5 


27.5 

25.0 


5 

U 


6.00 

U.58 


U.97/7.1t2 

1.35/1.93 


1| 

it 


It.  75 
5.73 


it.63A.92 

U.36/6.93 


h 

3 


5.56 

5.85 


5.W6.06 

5.17/6.26 


5.51 

5.35 


5 

U 


2.7U 

luOO 


2.91/3.67 

3.72A.33 


3 

3 


3.95 

3.10 


3.6lA.^ 

3.30/3.50 


5 

3 


U.lt5 

3.I<D 


3.62/5.32 

3o30/3.5b 


3.68 

3.70 


It 

i. 


3.7lt 

2.90 


3.U6A.00 

2.56/3.15 


it  lt.06 


3.97A.20 

3.2V3.52 


3 

i. 


3.65 


3.07/3.96 

3.g7/3.30 


3.90 

3.18 


vgt. 

Ash 

Fat 

*2 


X 

B 


It  2U.^'"a.7/g7.T 
5 25.1  22.9/27.7 


T 

5 


§l5 


’n:m:T 

23.9/27.3 


T 

3 


■55:r 

26.2 


■25.8/26,^ 

25.8/26.9 


^53* 

25.5 


A 

B 


A 

B 


A 

"b 


it  6.22  lt,86/7.80 

5 6,08  5.21/7.25 


it  5.7lt  5.06/6,02 
it  5.ii8  5.26/6.00 


5 2.90  2,ltl/3.it5 
5 2.52  2,06/2.77 


U 

5 


7.15 

7.07 


It.70A0.10 

5.I0A0.ID 


it 

3 


it.93 

6.70 


it.it8/5.1tlt 

6,1iO/6.90 


It  2.52 

L ?aT7.. 


2.33/2.72 

g^yOZ, 


it 

3 


5.97 

8.91 


lt.51t/7.70 

6.10A2.10 


3 


6,00 

6,70 


5.1ilj/7.17 

6,It0/6.90 


U 

1- 


2.98 

2;to 


a 82/3.32 

g.3?/g.&> 


6.Ii2 

7.12 


5.59 

6.10 


2.81 

2.61 


Ash 

Fat 


Dry  wgt. 


BOBS 


IK9I 

m 

ca 

B 

5 

62,3 

60.V6U.9 

5 

75.9 

71.7/78.8 

3 

70.9 

69.1i/72^2 

69.5 

A 

5 

61t,5 

60,8/67.0 

It 

68.5 

68.ii/68.6 

5 

71.0 

70.5/71.6 

68,0 

B 

5 

65.3 

65,0/56.7 

5 

69.6 

68,8AOo6 

3 

69.6 

69.I4/69.8 

680O 

A 

3 

1.9 

i,8A.9 

3 

3,5 

3.3/3.7 

3 

3.U 

3.ii/3.5 

2.9 

B 

- 

- 

aa 

3 

2,0 

1.8A.0 

3 

2.9 

1.7/lt.6 

?.5 

A 

3 

209 

197/217 

U 

205 

i9it/a7 

5 

199 

178/219 

203 

B 

it 

195 

191/2Q3 

192 

189A95 

-L 

I8it 

I80A87 

191 

nptnm 


3 

23.7 

21.9/25.3 

nr 

23.5/25.U 

T 

23.3/25.8 

It 

25.1 

2U.5A5.6 

- 

- 

- 

3 

27o2 

23.6/29.7 

5 

7.67 

6,8lt/7.61i 

3 

6.5It 

6.U>/6.7lt 

5 

6.66 

6.2ltA.l6 

Jt_ 

5:22. 

5.50/6.59 

- 

- 

- 

3 

9.23 

6,20Ai.O 

2luT 

260O 


7.02 

7.37 


•“X7” 

Table  II 


Comparison  with  Literature  Data 


Component 

lobund(i) 

Cox-Utieller 

Mayer  (2) 

Houston  & Kon 

Dry  wgt.  t 

31.7 

22.2 

27.9 

CHO  i 

3,74 

2.83 

3.39 

Fat  % 

10(3) 

14.79 

12.4 

13.8 

Protein  % 

S.2 

11.77 

6.89 

Casein  % 

7.5 

9.20 

Globulin  % 

1.01 

m 

Albumin  % 

0.59 

0.91 

NPN  % 

0.082. 

Q.21 

0.438 

Ash  i 

1.2^5) 

1.50 

Ca  t 

0.234 

0.349 

1 ^ 

0.2^ 

0.272 

K i 

0.119 

0.170 

Na  i 

0.140 

0.076 

Fe  i 

0.0007 

Mg  t 

0.031 

Cu  i 

0.0007 

Cl  i 

0.117 

Vit.  R 

Vit.  Ar/^ 

9.2 

Vit«  C 

1.8 

0.35 

Thismin  y’/gm 

1.44 

flavin  r/ga 

2.64 

6.07 

Niacin  r/0B 

17»8 

Pantothenate  r/ga 

9.5 

Pyridoxins  tr/gs 

0,76 

Biotin  Y/ga 

0,083 

Folic  K/gB 

0.33 

Fit,  Bi2  //gd 

Carotene 

0.0 

pH 

6.7 

6.6 

Sp.  0. 

1.0373 

1,047 

Fet  globule  eizo<v 

4.0 

Osmotic  pressure  (bH2^1} 

0.160 

Viscoeity 

6.4 

Sui*face  Tension  (draes/am^) 

49.6 

Max.  value  (nl/dey) 

18.0 

8.0 

6.5 

(1)  Ezolusive  of  the  first  9 days  lactation. 

(2)  Stomach  contents 

(3)  Average  value  for  ash,  dry  weight  and  fat  are  not  necessarily  representative 
as  shown  by  ojrves  presented  previously. 


\ 
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1.  Diet  Laboratoiryt 

Ab  indicated  in  the  la«t  report,  thero  appears  to  be  an  ever 
increasing  denand  for  the  servicee  of  the  diet  laboratoi^o  The  total 
food  has  increased  during  this  six  months  at  the  same  rate  it  increased 
during  the  previous  six  months  (see  page  12,  ONR  Report  December  1952). 

the  past  month  the  load  has  eased  after  a concerted  effort  by 
everyone  to  use  no  more  diet  than  absolutely  essential.  A vork  analysis 
of  the  tvo  girls  in  the  diet  kitchen  indicates  a helper  could  be  used 
sin  1/4  of  their  time  is  spent  doing  routine  Jobs. 

One  innovation  which  is  worthy  of  mention  is  the  use  of 
polyethylene  bags  for  the  storage  of  diets.  The  advantages  are;  ease 
of  storing  because  thsy  pack  wAl»  the  labeled  edge  is  readily  seen  in 
an  ice  chest,  exact  amoimto  given  sinee  each  is  made  to  1 Kg,  and  no 
ohanee  Ox  .rontaminatloa  from  a previous  diet  sinee  each  is  used  only 
once  for  eritioal  diets. 

2.  Chicken  Thrtrition  Studiest 


The  projects  using  gensfree  ehieks  have  been  alsnst  eomplstely 
inaetive  due  to  successive  eontaadnation  at  bateh  during  the  early  months 
(oee  Sections  II  and  IV)  and  the  cages  were  assigned  to  the  virus  program 
through  June. 

Testing  of  the  sierry-go-round  eage  was  completed  (for  conven- 
tional chicks).  This  cage  is  designed  to  oaks  sis  groups  of  chicks 
equivalent  environnentally.  Briefly  described,  it  is  a rotating 
(one  revol\ition  per  3 minutes)  pie  with  six  triangular  oages  for  chicks. 
In  the  firri  teet  the  diioke  in  this  unit  grew  about  7t  faster  than 
olrtohmatee  in  a oosmercial  battary.  However,  thia  inereaasd  growth 
rate  was  not  seen  in  subsequent  tests. 

3.  Rat  Nutrition  Study » 

Two  gsrsfrss  rats  have  bean  on  a "vitaaia  balance"  study  for 
ssvsral  months.  The  experiment  is  completed  and  analyses  of  tiosues 
for  vitamine  is  alamst  eompletsd.  A mors  complete  report  will  be  given 
later. 

C.  Rearing  a Ksw  Oermfree  Speoieet 

During  our  work  es  tbs  astics  sf  sttibiotios  in  gerafree 
chicks  it  beesme  very  evident  that  turkeys  ware  the  bird  of  ohoioe 
for  this  problem.  Consequently,  turkey  egS*  vsre  treated  in  a manner 
very  similar  to  the  toohniquo  uoed  to  obtain  genafrae  chicks,  set  and 
batched  in  the  gerafree  eage.  The  turkey  poults  wars  germfree  and 
experiments  ware  run  in  the  asms  cages  which  bad  bean  usad  for  ehioks. 

The  hatch  was  generally  iicoeptable,  the  growth  and  general  appearance 
were  good.  The  po\2lts  grow  sc  fast  that  they  fill  the  cvailabls  rpaoe  by 
six  weeke  of  ago.  they  ers  not  dssirsu  for  longer  experiments. 

Details  will  be  presented  in  a saparate  publication  in  the  near  future. 


D«  Collabdratlve  Programat 

t 

1 ,,  A Study  of  tho  Etiology  of  Hemorrhagic  Liver  Neorpais  with  Dr.  Faul  Gyorgy 
anj  br.  j^orbea  ^in  real<l?ncej  from  ihe  of  Pennsylvania 

M &a  icar^^oho  o 1 1 ' ' 

Dsrtalls  of  -this  project  «r«re  presented  to  tho  Kew  York  Acadomy  of 
Sciences,  14-  February  1953  and  will  appear  in  a separate  publication  in  tho 
procoedinga  of  that  Sooiety,  In  suaiaairy  of  the  work  to  thnt  data  wo  stated: 

”In  a eeriea  of  four  experiments,  eight  germfree  rats  were  found  to  have 
noi~Sul  livers  at  autopsy;  all  but  one  of  the  34  conventional  rats,  fed  the 
sa.ne  diet,  died  with  massive  hemorrhagic  necrosis  of  the  liver.  The  germ- 
free  rats  exhibited  prolonged  clotting  time  which  was  partially  prevented 
by  vitamin  B supplementation".  It  was  noted  in  the  paper  that  the  germfree 
rats  ate  more  and  grew  better  than  the  conventional  rats.  In  the  fifth 
experiment  the  food  intake  of  the  germfree  rats  was  restricted  and  five  of 
the  six  germfree  rats  died  with  necrotic  livers.  Thtis  living  bacteria  are 
no't  necessarily  involved  dire'eily  in  ibis  syndrome. 

2.  The  Role  of  Ascorbic  Acid  or  Antibiotics  In  Replacing  the  Rat*s  Require- 
ment fo^r  Cer^in  B-71taBiins«  ^^ll^orelive'SlEudy  with  DrSy  #.  S.  bafi  and 
fi.  A.  ^wk  residence)  of  the  Institute  for  Arthritic  and  Uertabolic  Dioeases, 
fl.  bspartmeni  of  riealth,  Kilucetloa  and  ^el^aret 

Work  in  tho  past  6 months  was  occupied  with  the  development  of 
suitable  diets  which  co\H.d  be  sterilised  and  which  would  deooBstrate  the 
effect  of  replaoement  of  certain  B-wltamins  with  ascorbic  acid  or  antlbiotioa. 
Thus  far,  steam  appears  to  be  superior  to  ethylene  oxide  for  diet  sterili- 
sation. Cathode  ray  sterilisation  appears  to  be  preferred  for  labile 
material  such  as  vitamin  C. 

Work  with  riboflavin  appears  to  be  more  practical  than  with 
pantothmie  acid  under  the  special  conditions  at  LOBOND  Institute. 

The  preliminary  experimente  have  progressed  far  enough  to  indicate 
that  a critical  experiment  using  germfree  rate  le  feasible,  whenever  rate 
and  equipment  are  available. 

E,  Future  Peveloptaentu 

The  biochanlctry  division  will  continue  to  act  as  a eervioe  laboratory 
in  the  future  at  it  hae  in  the  past.  The  research  will  continue  as  aaimalB 
are  available.  The  development  of  rearing  new  species  becomes  more  cf  a 
service  to  Ur.  Pleasants  in  the  new  setup. 

The  projected  hopes  and  needed  equipment  mentioned  in  past  reports 
renein  Importsnt. 

It  is  hoped  that  replaoement  of  personnel  lost  from  this  division  during 
the  past  six  months  will  be  made  up  during  the  next  six  months. 


IV.  BftcrroioLooY  md  serology 


FROM: 


TO: 


M.  Wagner,  Chief  Bacteriologist,  (with  the  assistance 
of  J,.  Dingier,  A,  DdLava,  B,  McGlaia,  Do  Moran  end 
Mo  Ojrterhout) 

Jo  A,  Heynlers,  Director 


SUBJTXTT:  LOBUND-ONR  Report  1 January  1953  to  30  June  1953 


D/TEt  31  July  1953 


A,  Baoterlologlcal  Testing  of  Oarmfree~type  Cages; 

This  funotlon  of  the  Baoterlology  Laboratory  oontinues  as  a 
service  to  various  LOBIKD  projects  being  run  in  gennfrse-type  appairatuso 

Special  mention  Is  mads  regarding  the  large  number  of  Pseudo- 
monas conteminatlons  ozporlenead  in  the  production  of  germfree  ohickans 
during  the  January-June  1953  period. 


Chicken  Experiments  from  1 January  - 30  June  1953 


. Oermieidal  TjReatiBsnt  of  %gs 

Marourie  Chloride vx; 

4 

D at erg ent -S ani- 
tlzer'^'  (Rohm 
ft  Haas) 

KxpSvAAuvu^s  6inpt  od 

Experiments  gersafrse  (total) 
Experiments  contaminated (total) 
Pseudomonas 

Other  than  Pseudomonas 

76 

4 (16J0 
21  (84X)  . . 

13  (85.7J05JJ 
3 (I4.3i)(®^ 

4 

6 (83.31) 
1 (16.71) 
0 
1 

Footnotes  to  Table 


(1)  Standsrd  treatment  at  0 end  20  days  incubation  with  HgCl2  at 
SB**  C for  5 minutes. 

(2)  Eg,.s  are  dipped  in  0,2fi%  **Det argent  Sanitiser  No.  115"  (Robn  k 
Haas}  for  5 minutes  at  0 days,  5 minuias  at  20  days  incubation. 

No  brushing  or  rinsing  is  used.  The  active  germicide  is  alkyl 
(ft9  to  xolyl  methyl  trimetbyl  aiaaODium  chloride  incorporated 

as  of  t^e  powdered  product  and  used  at  appro zlioately  0.015}( 

in  final  solution. 

(3)  Calculated  wm  % ot  total  oontaminations. 
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The  table  shows  contamination  during  this  period  In  of 
oxperi^ents  attempted  with  HgCl^  treated  eggs  and  only  16%  germfroe. 
Psoudoroonaa  was  isolated  in  85.7%  of  the  total  contaminations  encountered. 
This  incidence  of  contamination  is  extroit»ly  high  when  compared  to 
previous  series  of  chicken  exparimarts  in  whieh  the  expocted  percentage 
of  gernifree  oxperi'.’eiite  for  HgCl2  treated  eggs  ranged  between  70-90%  of  the 
experiments  attempted. 

Because  of  the  repeated  cent caninat ions  with  Pseudomonas,  Detergent 
Sanitijser  No„  115'waa  substituted  for  HgCl2  in  treating  the  eggs.  This  pro- 
duct was  specifically  developed  for  egg  washing  and  has  boon  described 
by  Rohm  and  Haas  Co.  as  being  particularly  active  against  pseudamonads 
causing  "green  rot"  in  eggs.  The  table  shows  that  in  six  experimonta 
attempted  with  "Detergent  Sanitiser  Mb.  115",  five  resulted  in  gemfroe 
hatebea.  The  sixth  experiment  resulted  in  a Micrococcus  contamination 
probably  due  to  a cut  diaphragm  in  one  of  the  valves  on  the  cage. 

No  Pseudomonas  was  detected  in  this  letter  ease.  Finally  it  should  be 
noted  that  the  first  group  of  "Detergent  Senitieer  No,  115"  treated  eggs 
resulted  in  a germfres  hatch  followed  by  four  groupe  of  HgCl2  treated 
eggs,  all  of  which  showed  Pseudotaones  eontamlnation.  The  next  5 hetohes 
were  from  Pet  urgent  Sanitizer  treated  eggs  and  all  wars  germfres  except 
for  the  one  accidental  cent aminet ion.  While  no  comparative  experiments 
oeuld  be  run  on  the  same  batch  of  eggs  using  the  two  different  treatments 
(because  of  limited  equipment^  the  indications,  as  given  above,  are  that 
the  detergent  Sanitizer  No.  115*  has  eHminated  the  Peeudononas  contamination 
probleo. 

"Detergent  Sanitizer  No.  115*  it  now  being  used  routinely  for 
treatment  of  all  egge  to  be  used  is  gerafree  ohioken  produetion. 

B.  Sterilization  of  Diets  andPletary  Ingredlentet 

Ifoat  of  the  diete  used  for  genafres  enlBal  esgperimeatation  are 
sterilized  into  germfree  type- apparatus  vie  autoolavinig  p:rcc6uuree. 

Qenerally,  partial  deetruotion  of  the  sore  labile  dietsz*y  constituents 
by  steam  sterilization  can  bo  compensated  for  by  iir.-'orporBticn  of  higher 
levels  of  the  labile  components  in  the  diet.  However,  in  certain  types 
of  experimonts  stoam  sterllizatiun  may  produos  objeotionable  reactions 
suob  as  earmslization  of  high  sugar  diets,  dextrinizatlon  of  starch  diets, 
exosssive  destruction  of  heat  labile  subrtenose,  eto.  whioh  may  render  the 
diet  unsuitable  for  the  demands  of  the  sxperimsrt.  Under  such  conditions, 
other  methods  of  sterilization  must  he  attempted.  At  LOBUND,  we  have  tried 
sterilization  of  sucrose,  vitamin  C and  antibiotios  af  well  as  complete 
diet  by  one  or  more  of  the  following  treatments: 

1.  Ethylene  Oxide  gas 

2.  Aloohol  - beat  treatment 

3.  Soft  x-ray  irradiation 

4.  Cathode  electron  radiation 

All  materials  to  be  treated  were  packaged  in  poly-ethylene 
bage^^^.  Samples  ware  inooulated  witla  a concentrated  spore  suspension 
of  Beeillus  globlgii  or  Bacillus  siearothennophiius  in  r^tio  of  1 ml 
psr^oQ  guts  niaXn  roiy-othyi*ue“wt'  glass  paekaging  was  neoesaary  in  order 
to  protect  the  sterilized  material  alaee  passage  into  the  gemfree-typa 
apparatus  is  aocomplishsd  via  a gomieidal  trap.  In  several  of  the 
ethylene  oxide  gas  treatment  experiments,  cloth  wrapped  samples  were  run 

(1;  Glass  ampul es  were  used  for  packaging  sucrose  to  be  used  in  aloohol- 
heat  treatment. 


in  parallel  '^ith  the  poljerth;yMene  packaged  samples  in  order  to  check  'ths 
poaaibility  of  failure  of  the  gas  to  panetrota  the  polyethylene  plestiCr. 

1.  Mthylene  Oxide  Gas  Treatment  (v/ith  assistance  of  R.  Hoover  & Dr. 
Hawk) 


Run  I;  Diet  35S  inoculated  with  Baoiilue  globigii  spores 


jPuckage 

Pressure  EO 
P.S.I 

TIST" 

Tetq).  Variation 

Recover  of  B,  globigii  1 

[rriple 

High  23  lbs. 

.6hrs 

33  - 63®C 

Positive  j 

Polyethylene  (fluctuvted 

Begs 

with  tanp.) 

1 

Run  II: 

Diet  356;  Sucrose;  Vitaadn  C;  Inooulsetsd  with  B.  glcbigii 

spores 

Package 

Pressure  EO 

Tine 

Tanp. 

Reoover^  of  B.  globigii 

P.S.I. 

Variation 

Triple 

High  26 

6 hra 

30  - 60®C 

Positive 

Polyethylene  (fluctuated 

with  temp) « 

■ 

Run  HI:  Diet  366;  Buorosst  inoculated  with  B,  globlgt 


Paokaging 

Pressure  EO 
P.S.I. 

Tine 

Tes9. 

Recovery  of  B.  globigii 

Cloth 

3 

1 hr  . 

Roob  team. 

Positive 

Sin^e 

m 

1 hr. 

m m 

fl 

polyethylene 

Triple 

polyethylene 

m 

1 hr 

m m 

m 

Rv:a  IV:  Diet  375; 

sueroee 

Paokaging 

Pressure  EO 
P.S.I. 

Tine 

Teiip, 

Recovery  of  B.  globigii 

Cloth 

6 

24  hrs 

Roob 

Poaitlve 

Cloth 

35 

60®  C 

Single 

6 

•» 

Room 

II 

} polyethylene 

IS  ingle 

36 

•t 

60®  C 

0 j 

1 polyethylene 

(Triple 

6 

m 

Rood 

1 polyethylene  i 

35 

? 

60°  C 

1 polyethylene 

■23 


Stbylene  oxide  used  &t  pressxires  «8  high  as  35  Ibs/sq 
in.  at  tomperaturos  np  to  60®  C and  for  periods  of  time  up  to  24  hours 
failed  to  completely  destroy  Bacillus  globigii  spores  inoculated 
into  whole  diet  or  sucrose.  Tlie  ^raatmeni  ns  ineffootive  in  cloth 
packaged  samples  as  well  as  In  the  polyethylene  bags. 

2,  Alcohol-Heat  Treatment  (with  assistance  of  Or.  Hawk) 

Autoclaved  granular  sucrose  or  high  sucrose  containing 
diets  are  unsuitable  for  germfree  experiments  because  of  the  high  degree 
of  carmelization  which  takas  place.  While  aqueoi>e  solutions  of  sucrose 
can  be  autoclaved,  ths recovery  of  the  dry  sterile  sucrose  (by  evaporation 
of  the  water)  fcr  nixing  with  other  atrtoolavable  dietary  ingrodients 
Inside  a germfree  cage  presents  a difficult  problem.  Dr.  Hawk  of  NIH 
(presently  stationed  at  LOBUND)  suggested  the  possibility  of  using  • 
coci>lned  alcohol-heat  treatment  for  sterilisation  of  sucrose  inside  a 
sealed  glass  oontainsr.  Pr«3.  Iminary  tswts  showsdt 

a)  Sucrose  in  ethyl  alcohol  ie  not  oarmelized  by  autoclaving. 

b)  Sucrose  is  not  very  soluble  in  alcohol,  leaving  the  sajority 
of  the  sucrose  in  the  undissolved  granular  form,  ^his  feature  is 
Important  from  the  standpoint  of  recovery  of  ths  diry  suorose  after 
autoclaving.  Uost  of  the  alcohol  can  be  dsoanted  and  the  residual 
alcohol  more  readily  evaporated  than  water. 

Twenty  gram  samples  of  sucrose  were  laoeulatsd  respectively 
with  0.2  CO  of  concentrated  spore  suspensions  of  Baeillus  globl^i  or 
Bacillus  St  eythermophaus , layersd  with  20  ml  oiP  ethyl  sIm^I, 
sealed  iiiio  90  ml  oapMity  glass  ampules  and  autoclaved.  A sample  of 
sucrose-in-water  was  run  in  parallel. 


Sample 

Spore 

Autoelave 

Time 

Recovery  of 

Inoculum 

Preeaure 

hrs. 

Inoculum 

(Iba./sq.ln.) 

Sucros  e-aloohol 

B. globigii 

IS 

O.S 

4 

9 

20 

1 

4 

H 

B.  etearo 

IS 

O.S 

4 

ft 

20 

1 

♦ 

Suoro  so-HaO 

20 

1 

ms 

M * 

m 

Hatreated 

0 

4 

Aotoolaving  under  20  lbs.  steam/sq.  in.  for  1 hour  failed  to 
destroy  spores  of  Bacillus  globi^l  and  Baeillus  stowrtbamophilua  in  a 
suoross-aloohol  (96^ j syftem  i^lie  B.  stearoih«rB>optiiiM  was  deart'royed 
In  a suorosa-HsO  system.  Trials  were  not  made  with  diluted  alcohol  since 
the  increased  solubility  of  suorose  with  edditlonal  hydration  defeated 
the  original  purpose  of  the  method. 

3.  I-Ray  Irradlatlop  (with  •sslstancs  of  !hr.  mud  Jir.  W.  Scruggs) 

Attempts  were  mde  to  sterlliso  samples  of  Vitamin  C seeded  with 
B.  globigii  or  B,  at oaro themophllus  spores  by  X-ray  irradiation.  The 


sourco  of  X-ray  was  from  a Picker  Deep  Therapy  260  KVP  X-ray  machine  wrili 
nc  added  filtration.  The  dose  delivered  was  1,500,000  r to  samples  of 
spora  seeded  Vitaaln  C peckagod  in  (l)  single  polyethylene  bag;  (2)  tin 
foil;  (3)  polyethyleno  ♦ tin.  Tin  was  used  to  provide  a fluorescsent 
X-radiation« 


X-ray  treatment  failed  to  destroy  the  Bacillus  stearothermo- 
philus  spores  seeded  in  Vitamin  C,  Tbs  reaulta  witii  i'.  globigii  are  qt 
sln'oe'one  might  ozpeot  the  “polyethylene  ♦ tin  package**  ionSepoeitive 


sln'oe'one  might  expect  the  “polyethylene  ♦ tin  package**  ionSepoeitive 
if  the  turvival  in  the  tin-only  wrapped  package  ia  correct. 

4.  Cathode  Electron  Treatment  (with  assistanoa  of  Dr.  Luokey) 

Cathode  ray  treatment  (^)  has  been  used  for  sterilization  of 
antibiotios  to  bo  used  in  germfros  oxporimentstion,  particularly  ifa  the 
“Studies  on  the  Growth  Gffeot  of  AntSbioties  in  Osrafi*ee  Animals". v 
Reference  to  euoeessful  cterilization  of  uneoeded  sas^lea  of  baeitraoin, 
procaine  penicillin  and  terramyoin  ia  made  ia  that  fowl  fed  electron 
treated  antibiotios  remained  germfree  In  8 ohioken  and  2 turkey  ezpari- 
ments(2).  Onseeded  sanplea  of  oryrtalline  Viteain  C have  also  tested 
sterile  after  cathode  ray  treatment. 

Here  recently,  a more  severe  test  for  the  methvd  was  provided 
by  a complete  diet  (L-109)  which  was  ■eeded  with  Baoillua  globigii 
spores,  packaged  in  triple  polyethylene  begs  and  submlt-iod  to'  encode  radia« 
tion  at  a minimom  of  2 million  rep  intcneity.(S) . The  sample  returned 
to  LOBUND  tested  storilo. 


1.  Sleotronized  Chemioal  Corp.,  Brooklyn,  N.  T.  Treatment  with  cathode 
ray  at  1.5  million  rep  intensity. 

2.  Speoiel  Report  to  ONR,  June  4,  1952. 

3.  High  Voltage  Engineering  Corp.^  Cedhridge,  !l£.S5s.chusett5. 
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At  present  we  have  submitted  to  Hli;b  Voltage  Engineex'ing  Corp. 

R 500  grsm  sample  of  diet  seeded  with  the  highly  resistant  Bacillus 
st sai-oxhermophilus  spores  for  similar  treatment.  We  are  awaiting  return 
of  the  material  for  teat. 

In  our  experience,  only  one  incidence  of  oontanination  of 
elect  re  riicallj  treated  materiel  has  been  encountered.  A yeast-like  organism 
wra  isolated  from  two  of  four  samples  of  streptomycin  tested.  These 
individual  samples  were  all  from  the  same  batch  of  streptomycin  and  were 
packaged  and  treated  at  the  same  time. 

Barring  poor  results  from  the  B,  stearothermophilus  seeded  diet 
mentioned  above,  the  cathode  eloctron  tr'eatnVn'i;  appears  to  offer  the 
greatest  promise  for  sterilization  of  non-autoolavable  materiels.  The 
greatest  disadvantage  to  the  method  is  the  non*»availablllty  of  the  process 
In  this  srea  and  the  delays  encountered  in  getting  materials  processed  in 
quantity. 

C,  Dental  Caries  Project  (Collaborative  Pro 1 ect  between  lOBlUD  Institute 
an^  the  Zoller  riemoriaj'  blinle,  ^niveraiTy  of  Chicago). 

1.  Cariogenesla  In  Rats  with  Laatobaeijj^  Monoflora. 

In  the  July  1,  1952  - Oeoember  31,  1952  report  to  ONH,  gross 
observations  on  rat  molars  from  experiment  indexed  39D1-9  were  reported. 
Microscopic  examination  of  the  rat  molars  failed  to  reveal  any  carious 
lesions  in  Group  A (germfree).  Group  AI  (Lactebaoillus  ;^465  monoflora) 
was  reported  as  having  no  gross  lesions.  I^owevsr,  ui^n  mieroseopio 
examination,  one  of  4 rata  in  this  gx*oup  showed  one  poeslble  enamel 
lesion.  The  dentine  was  not  involved. 

Group  AIB  (littensate  controls  to  the  rata  in  the  AI  monoflora 
group)  and  Group  B (diet  oontrole)  were  reared  on  the  caricgenic  diet 
under  conventional  laboratory  oonditione  and  ell  showed  oharaot eristic 
type  lesions. 

2.  Carioganesie  in  Rats  with  Streptococcus  liquefaoiene  Monoflora. 

Experiment  39D2-1  was  briefly  described  in  the  previous  report 
as  being  underway.  The  design  of  this  experiment  wee  similar  to  the 
Lactobaoillue  monoflora  experiment  39D1-9  above  except  that  Streptococcus 
liquefaolens  ;?539  monoflora  was  substituted  for  the  laotobecilli.  I'bls 
experiraeni  ^e  terminated  as  of  June  1,  1953  and  the  heads  sent  to  the 
Zoller  Memorial  Clinic  for  oaries  evaluation.  In  the  latest  ccswunlaation 
from  Dr.  F.  J.  Orland,  he  states  that  5 of  the  four  rate  in  the  entero- 
eoceua  inoexilated  group  tbow  siolar  fraoturee  end  some  peculiar  lesions 
in  central  eulei  as  if  the  precese  had  been  erraeted  (gross  examination 
only).  The  control  rata  almost  all  abowed  lesions  of  the  usual  type 
expected.  Final  results  of  the  mioroseopio  and  macroscopic  carles  evalua- 
tion will  bo  included  in  the  next  report. 
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3.  Cariogenaais  In  Rat»  with  Aeldogenlo  end  Protaolytlo  Dlflora. 

C^irrantly,  we  have  underway  experiment  39D3-1.  This  exper- 
iment is  again  patterned  after  those  m&i«tioned  abovse  However,  the 
experimental  group  (AI)  has  bean  purposely  inoculated  orally  with  two 
strains  of  organlsrro  isolated  from  a conventional  rat  cariouR  lesion: 

(1)  An  acidogenic  coccus  characterized  as  a strain  of 
Streptococcus  f ecalis , 

(2)  A prctcslytic  Gran  positive,  non  spore  producing  rod 
(unidentified).  The  termination  date  is  scheduled  for 
November  1953  and  data  should  be  available  for  the  next 
report. 

Two  caries  experiments  are  currently  underway  involving  con- 
ventional laboratory  rats  only^ 

4.  Cario  genes  is  in  Quonset  Colony  Rats. 

Expericent  25J2-1  involvee  earlogenesis  in  conventional  rats 
maintained  in  the  Quonset  Animrl  Colony  at  LOBUN)  on  a oariogenie  diet 
(L-128  / dextrose  water).  Previous  experience  has  shown  that 
whereas  rats  maintained  on  a cariogenio  diet  in  the  Biology  Building 
animal  room  produced  a hi^  incldance  of  dental  caries;  rats  main- 
tained in  the  Quonset  oolony  (during  the  period  of  close  isolation 
between  November  6,  1950  and  February  6,  1952)  showed  very  low  incidence. 
Now  that  strict  isolation  procedures  are  no  longer  followed  in  the 
Quonset  oolony,  it  is  desireablc  to  determine  what  tha  oariogenie 
incidence  will  be.  The  aneeer  to  this  question  will  determine  the 
advisability  of  maintaining  conventional  control  snimals  in  the  Quonset 
oolony  for  future  experiments  in  the  caries  prejeeta  since  we  eventually 
contemplate  disoontinuetics  of  the  Biology  Building  animal  room. 

5.  Effect  of  Ahhtic  Acid  ob  Oftriegsassis . 

Experimest  2SJ2-2  involves  oariogenssis  in  oonvsntional  rets 
fed  oariogenie  dirt  L-128  to  vhiob  l2  abietic  acid  derivative  has  been 
added  (nee  diet  No.  L-386)  and  dextrose  vater  fed  ed  lib. 

In  the  semi-annual  report  to  ONR  dated  August  15,  1950,  data 
was  presented  to  show  that  rats  fed  a oariogenie  diet  and  housed  on 
wire  screen  bottom  cages  showed  lOOt  (16  of  16  rats)  eariss  inoidenoo. 
However,  rats  fed  the  same  dietary  ragiawn  sbowsd  only  40%  inoidoneo 
(4  of  10  rsts)  when  saiaveined  on  pine  wood  shaving  bedding  instead  of 
wire  soreen.  Similarlv  with  pelleted  oariogenie  diet,  lOOZ  caries 
incidence  (7  of  7 rats)  was  experienesd  with  rats  on  wire  soreea 
b\it  only  70%  (2  of  10  rats)  In  rats  kept  on  wood  iiavings. 

In  the  next  report  submitted  Decanter  31,  1950  (p.  13  ft  14) 
it  was  reported  that  \%  wood  shavings  sddod  to  a glucose  medium 
markedly  inhibited  aeld  production  by  Laotobaoillus  #468. 
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In  th8  present  experiment  \%  ablatio  acid  derivative  is  being 
fed  with  the  cariogenio  diet  to  test  the  x*olo  of  abiotic  acid  c'j  the 
active  substance  in  pine  wood  shavings  responsible  for  lowered  carian 
incldonca, 

6 . Bacterial  Counts  fro;n  the  Oral  Cavity  of  Rats  on  the  Pentsl  Caries 
rroject  39'p^-l. 

Dental  caries  project  39D2-1  involved  the  cariogenesis  produced 
by  the  presence  of  Streptoeoccua  liquefaoiena  as  a monoflora  in  rats 
maintained  in  germfree-Type  apparatus Quantitative  bacterial  counts 
were  run  on  samples  taken  from  swabbing  of  the  oral  cavity  of  the  mono- 
contaminated  AI  group  of  rata  as  well  as  the  two  control  groups  AIB 
and  B.  Total  counts  were  run  on  brain  heax*t  infusion  <»  horse  serum 
agar.  Streptococcus  liquafaciena  counts  were  nai  on  Difeo-Azide  Blood 
Agar  Base  agar  to  which  6.5^  salioin  and  0,4t  gelatin  ware  added™ 

Sallein  fermenting  ooloniat  ware  identified  by  flooding  the  incubated 
plates  with  brom  ereeol  purple  and  counting  the  yallow  eoned  colonies™ 
The  plate  was  then  flooded  with  acid  HgCl2  reagent  and  gelatin  proteo- 
lysis recorded  by  counting  colonies  stirroundad  by  s clear  zone.  Salicin 
positive,  gelatin  positive  straptooocoi  were  reoordsu  as  Streptococcus 
liouafaeiens.  It  is  acphaslzod  that  in  the  AI  (monoflora)  group, 
the  total  count  and  streptoooecua  oount  are  identical. 


Sect er is  per  Oram  Oral  Sampla 


)aeterla 

Oroup 

No. 

Rats. 

No. 

Cultures 

Uinlmum 

Uaxinum 

Average 

Total  Count 

AI 

4 

26 

5.44  X 10® 

2.42  X 10® 

4.20  X 10*^ 

AIB 

3 

21 

3.04  * 10^ 

1.60  X 109 

4.54  X 10® 

B 

4 

24 

2.13  X 10® 

1.14  X 109 

2.43  X 10® 

[stroptocoocua 

AI  ■ 

4 

34 

4.44  X 10^ 

2.42  X lb® 

4.2o  X 

H inu  of  aeioss 

*Tn 

« 

%» 

15 

0 

9.40  X 10® 

2.11  X 10® 

B 

4 

20 

0 

8.85  X 10® 

1.04  X 10® 

The  figures  for  the  Strep tooeooua  liquefaoiena  oount  of  the  AI 
group  in  the  above  table  is  noi  quiia  acoura'ke  in  ienaa  cf  tbs  following 
findings: 


At  the  start  of  the  ezperlaent,  all  colonies  isolated  on  the 
azide-ialioin-gelatla  plataa  prepared  fror.  the  AI  group  of  rata  showed 
a positive  salioia-poaitive  gelatin  reaction.  However,  in  later  cultures 
it  was  found  that  in  addition  to  the  above  mentioned  colonies,  salicin 
positive  - gelatin  negative  eolonies  also  started  to  appear  on  some  of 
the  plates.  Further  study  of  tbs  gelatin  negative  strains  showed  tbom 
to  be  typicslly  acting  strains  of  Streptococcus  feealls.  Indeed,  Bergey’s 
Uanual  (6th  edition)  pg,  327  states  ihet  gelstln  liquefaetion  fails  in 
occasional  variants  of  S.  liqusfaoienst  Sherman,  Stark  and  Maurer  (J. 

Bsot.  1937  Vol.  33)  staTe  that  S.  yoeelJ-S  and  S.  liquefacims  differ  only 
in  protao lytic  aictlvity.  Ss  th's^wiars  ore  incTined  to  look  at  the 
appearanos  of  the  gelatin  negative  strains,  not  as  a contamination 
of  Straptocooeua  faoalla  from  an  outside  source  but  rather  a mutation  or 
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variation  through  which  loss  of  the  proteolytic  character  hae  occurred^  *gain 
Shanaan*  Stark  and  Maurer  state  that  loss  of  charnct eristics  (whether  bj 
nutation  or  gradual  changes)  are  not  unconanon. 

It  is  also  interesting  to  not*  that  the  above-mentioned  loss  in 
protoolytic  activity  was  only  noted  1.n  cultures  taken  from  the  rats.  rJffcrte 
to  demonstrate  non-proteolytic  colonies  in  platings  from  the  original  test  tube 
culture  (or  subcultures)  used  to  inoculate  tha  rats  have  failed  in  seven 
attempts o It  may  be  that  growth  in  the  rat  or  in  the  cage  environment  may 
favor  such  changesr 

It  is  improbable  that  similar  changes  can  be  checked  in  the  /'IB 
or  B groups  since  Streptococcus  fecal is  and  S„  liquefaeiens  occur  in  the 
intestinal  tract  of  conventional  rats*  The  "problem  of  whether  these  were 
established  as  indepondent  entities  or  whethor  one  exists  as  s continually 
occurring  variation  from  the  other  would  b*  difficult  to  resolvOo 

The  following  table  records  the  ocourrsnea  of  the  gelatin  / snd 
strains  in  the  rats  comprising  the  AI  group.  The  proteoljtie  strwiin  pre- 
dominated throughout. 

Incidence  of  Gelatin  positive  and  Gelatin  negative 
QiteroAOoci  in  Group  AI  Rate 
(expressed  In.mlllionB  per  gram  oral  sample) 


Rat  No.  1 

KialTST  IS 

Ceuatiliq.l i 


Rat  Ko, 


Rat  No. 


3,14  0.14 
3.89  0.29 


• Denotes  lack  of  observation  due  to  valuing  teDq>*rature  gradients 
within  the  baoteriologibsd  ino\Aator.  In  this  case,  high  temperature 
did  not  affeet  growth,  of  the  baoterla  but  interfered  with  proteolysis 
so  tbet  differentiation  between  S.  fecalis  and  S.  liquefaeiens 
could  not  be  made,  ** 

D.  Serology; 

1.  Agglxrtinine  in  Rats  Uaintained  in  Association  with  Single  Straine  of 
Sa'oi'oHa. 

The  work  with  monocontsminated  rate  in  the  dental  earies  work  has 
afforded  the  opportunity  to  study  the  eerologio  response  of  these  animals 
to  the  presence  of  the  organism  as  a pure  viable  bacterial  culture  in  the 
environment.  TTs  have  deiormined  agglutinin  titers  in  tbess  snimals  against 
antigens  prepared  from  the  homologou*  h**«t*!*ia  to  mhich  tbs  crilmBla  wot-w 
e;icposed.  In  each  ease,  the  rats  labeled  AI  represent  thoee  animals  maintained 


Toial 

Count 

fso 

1.19 

1,19 

0, 

0.54 

' ■ ' ■ 

. • 

242.0 

• ' 

• 

11.9 

11.9 

0 

36,7 

36,7 

0 

25  ,C 

25,0 

0 

1.62 

1.61 

.... 

o.o: 

Total 

Count 

74.2 
7.9 

11.0 

16.5 

5.2 

3.82 

12.2 


74.2 


[ Total 

I Count 

104.0 

114.0 
19.6 

A 

121.0 

4.63 

148.0 


Rat  No« 
— 

liq. 

104o0 


116.0  I 
4,37 

148.0 


sservat 


ienqperature  grad 
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as  the  tnono-contaoiinated  group  whilo  the  AIB  are  littennates  of  the 
AI  group  but  which  wero  brought  to  the  outside  loborator7  animal 
room  environment  as  conventionally  laboratory  roared  controls. 


(Indes  3SD1-S) 


(index  39D2<*l) 


ctobacillus  #465|  Streptoeoccus  Llquefaciens  //53' 


broup  A 
(germfree) 


Qroup  AI 
(monoeontain.) 


16  ltl6 


17  1:16 


n ltl6 


1:1024 


1:1024 


1:1024 


(litt annate  controls 
to  A and  AI  groups) 


1:128 


(dist  controls  not 
littermates  to  above 
groups) 


The  "laotobaoUlus  an  limit"  only  shooed  reactions  in  the  monoflora 
group  and  at  tbs  relatively  loo  titer  of  1:16.  The  tmts  in  Group  A oere 
negative  as  mi^  bo  sxpeoted  sinoe  Group  A ran  germfree.  Qroup  B was  also 
negative.  This  rvt  did  not  receive  an  oral  inoculum  of  the  specific  leoto- 
baoillus  nor  was  the  organism  ever  isolated  fren  thi>  sr.isal.  Lactobacillui 
)ii4o5"  is  a human  strain  of  laotobaoillus  (serological  group  F of  tJniv.  of 
Chicago)  and  has  not  been  demonstrated  as  part  of  the  flora  of  conventional 
rats  in  our  experience. 


Hov evert  Group  AIB  did  receive  an  oral  inoculum  of  Laotobaoillus  t t 

#465  and  as  shown  in  the  December  51,  1952  report  to  ONR  (p,  l7-l8;  ibe  specific  I j 
laotobaoillus  was  isolated  from  animals  in  this  group  in  36  out  of  44  cultures 
run.  Nevertheless,  these  animals  failed  to  show  agglutinins  tc  Laotobaeillua 
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In  the  "Streptooceoua  Itquefaclens  animals",  reactions  wore 
strcrijjer  anc!  occunred  inwt  only  in  iha  mo  no  flora  gi^iup  bvtt  also  in  the 
litterraato  orally  Inoculated  controls  and  n on-1 it t ornate  non -inoculated 
controls.  (No  completely  gormfree  group  was  run  in  this  experiment). 

The  presence  of  agglutinins  for  Streptococcus  liquefcciens  in  the  serum 
of  the  AIB  and  B group  rats  is  not  surprising  since  this  organism  and 
the  very  closely  related  Streptococcus  f ecalia  occur  as  part  of  the 
"natural"  oral  and  intestinal  flora  oi  conventional  laboratory  rstso  The 
relatively  high  titers  in  the  monoflora  AI  group  is  interesting  since 
rats  are  generally  poor  agglutinin  producers  even  when  given  parenteral 
injections.  In  this  case  parenteral  injections  were  not  given  and  the 
relatively  high  titers  (for  rats)  against  liquefaciens  were  produced 
by  "natural"  (non-in j acted)  means.  ” 

2.  Antibody  Production  In  Qermfree  and  Conventional  Chickens  in  Response 
¥o  F^enlemlly  ^njeoiejl  Antigens. 

The  incidence  of  oertain  so-called  "natural*  circulating  anti- 
bodies which  react  with  bacterial  and  Baasaalian  antigens  has  been 
dssoribed  previously  for  the  gerafres  and  conventional  chicken  (1). 

The  present  report  deals  with  antibody  produotion  in  the  gsrofree  and 
conventional  obloken  in  response  to  intravenous  injection  of  antigenic 
materials t 

a.  Salmonella  pullorua  baoterin 

b.  Ho vine  serum 

The  injection  sohedules  were  not  designed  for  maximum  antibody 
production  but  were  limited  in  order  to  detect  possible  smaller  differ- 
ences beriiveen  germfree  and  conventional  groups. 

Agglutinin  Produotion  in  Germfree  and  Conventional 
Chickens  after  Intravenous  Injection  with 
Sslmonella  Pullorum  Bseterin* 


Chick  No. 

— 

Status 

Titer 
Tube  No. 

Dilution 

211 

Oermfros 

7 

1:128 

214 

Oerafrse 

8 

1:256 

218 

Osrmfrss 

7 

Average  7.33 

1:128 

6S6 

Convsntional 

6 

1:64 

657 

Conventions! 

7 

1:128 

661 

Conventional 

6 

1:256 

662 

Conventional 

6 

Average  6. 75 

1:6« 

•0.9  ml  on  3 sltemate  days  (2  billion  oslls  per  ml.) 
Bled  7 days  after  last  inje^ion. 


(1)  ONll  Report  jiZ,  April  1,  1949 
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Prscipitin  Prodactlon  in  Oemfree  »nd  Conventional 
Chicksns  after  Intravenous  Injection  with 
Sterile  Bovine  Serum* 


Chick  No., 


Statue 


Titer 


Bovine  Antigen 


1 

Tubs  No. 

Dilution 

213 

Oermfree 

13 

1x4096 

215 

Gonnfree 

14 

1x6192 

216 

Oermfree 

15 

Average  13.33 

1x4096 

659 

Conventional 

13 

1x4096 

660 

Conventional 

IS 

1:4096 

663 

Conventional 

12 

1:2046 

665 

Conventional. 

13 

1x4096 

alternate  days. 


Aweraga  12.75 


I b1*  undil«ed  bovine  aerum  on  a 
Bled  7 days  after  laet  injeetion, 


Salmonella  Pullorum  Agglutinine  and  Bovine  Serum 
Preelpitina  in  PhenolisedoSaliae**  Xnjeoted  Gensfree 
and  Conventional  Chiekena. 


Cbiok  No,  St at ua 


212  Oermfree 
217  Oermfree 
220  Oermfree 


8.  pullorum  Agglutinine  Bovine  Serum  Pirecipitins 
tflier  Serum  fUer  Antigen 

Tube  Wo,  Dilution  Tube  No,  Dilution 

0 01  (trace)  1x1 

0 0 0 0 

0 0 0 0 


Conventional 

Conventional 

Conventional 

Conventional 


0 

l(txYoa) 

1 (trace) 


1 (trace) 
0 
0 
0 


a • 0.5  ml  phenollsed  aalin#  nn  ^ aliema'^s  days  (O.oa^  naCi'-u.ox 
phenol).  Animale  bled  7 days  after  last  injection. 

The  Salmonella  pullorum  injected  group  produced  low  but  definite 
titers  in  both  germfree  and  conventional  chickens  while  the  saline  treated 
birds  showed  no  titers.  No  differenoss  were  observed  between  the  germfree  and 
conventional  ohiekens. 
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C'  Tho  bovine  serum  injected  ehiciens  shored  very  comparable  titors 

in  both  the  garmfrec  and  conventional  groups. 

Seme  of  tho  chickens  in  the  saline  in j eat e a groups  showed 
partial  reaction  with  the  antigens  used.  Those  reactions  occurred 
only  in  the  lowest  dilutions  that  can  possibly  be  A sr*  the  agglutina- 
tion and  precipitin  tests.  These  were  only  trace  reactions  when  com- 
pared to  the  four  plus  reactions  observed  in  sera  from  the  speclfical  ly 
injected  chickens. 
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During  the  period  ocverod  by  this  report  LOBUND*s  physiology 
and  pathology  laboratory  faoed  the  caae  questione  and  attempted  to 
make  ooctributlons  to  the  same  problene  aa  were  outlined  in  eome 
detail  in  this  section  of  the  previous  report.  In  this  task,  as 
repeatedly  stated,  the  description  of  animal  life  under  gnotoblotic 
conditions  occupies  the  central  position.  Additional  responsibilities 
of  this  laboratory  are  service  and  ecllaborative  functions.  Thus, 
under  these  auapioes,  the  following  has  been  aohieved  during  the 
past  six  snnthSo 

The  quarititativs  anatoBioal  and  hematological  data  of  germ* 
free  and  conventional  chickens  prepared  for  publioatioa  in  L06DND 
Reports  Hb.  3 have  been  evaluated  from  the  viewpoint  Of  (a)  body* 
weight,  organ  weight  relationship  and  (b)  variability,  in  addition 
to  tbs  already  performed  other  atatietieal  analysee,  Furthermore, 
oonaidsrabls  amount  of  time  baa  been  devoted  to  editorial  end  art 
work  details  of  LOBCND*s  future  piiblioatioa. 

New  experlmentsl  data  have  also  been  aceunulated  fer 
our  germfree  animal  survey.  As  surplus  aimals  vers  ranoved  *rom  the 
gennfres  oolony  or  aooideatslly  oontaBinstsd,  previouely  germfree 
oages  were  broken  up,  efforts  vers  made  to  evaluate  these  animals 
as  fully  as  possible  (gross  and  quantitative  anatomy,  hematology, 
histology  and  leukooytic  balance  studiee) . While  these  animale,  as 
far  as  their  backgrounds  vere  conoerned,  did  not  neosssarily  fit 
into  a properly  laid  out  pattern,,  ve  hoped  and  to  eome  extent 
sucodsded  in  obteining  through  thmn  valuable  data  for  our  survey  pro* 
Jeots.  Thusp  dxnring  the  part  six  mantbs  ve  have  evaluated  prlmarilyt 
germfree  rats;  rats  vith  previous  gsrmfrss  sxperienes  and  in  the  pro* 
Coas  of  adaptation  to  the  oonveictionei  polyflora  (i.e.,  germfree 
rets  brought  into  our  oonvontional  oolony);  rate  fully  adapted  to 
a mono*  and  dl*flora. 

L0BUND*s  eomaitment  to  the  AEC  has  resulted  in  the  study 
of  s number  of  irradiated  germfree  and  oonventlonal  rats.  Besides 
these,  a fev  additional  sxperiaente  vere  run  vl th  irradicted  rats, 
vhioh  ars  summarined  in  a specisl  ohaptsr  of  this  report. 

Finally,  a status  report  of  the  emeblseie  experiment  (in 
collaboration  vith  NIH)  and  a eusaary  of  the  service  functions  of 
this  laboratory  are  given. 


A . Sxirvey  of  Gn<rtobiotlc  Anlmalat 

1 „ Morphological  Description  of  Otwfr^e  and  Ccnven-tioaal  Chick sns: 

Ab  report »fdj  one  of  the  criteria  used  by  us  in  tho  characterif.a- 
tion  of  gnotobictio  life  is  the  cos)pex*iBon  of  organ  weights  among  animals 
belonging  to  various  osperimental  categaries.  In  the  first  approach 
of  this  work  such  comparison  was  performed  with  animals  grouped  accord- 
ing to  their  age«  While  this  method  of  grouping  is  generally  used  and 
accepted,  theposslhllity  of  an  error  is  introduced,  if  (a)  only  few 
animals  participate  in  one  group,  and  (b)  If  within  one  age  group 
the  bodyweight  is  not  partieulaily  constant.  Due  to  the  fact  that 
such  conditions  oseasionally  do  exist  in  our  experimental  material, 
it  appeared  advisable  to  parallel  our  previous  statistical  analyses 
with  the  evaluation  of  groups  which  vwre  formed  on  the  bodyweight 
basis.  A oomparlson  between  the  germfrae  sad  oonventional  bantam  chicken 
data  sxmmarlxed  aooording  to  two  bodyvei^^  and  two  eomparable  age 
groups  is  given  in  Table  I.' 

Table  I.  Organ  tVel^t  Analysis  of  White  Wyandotte  Bantam 
Chickens  in  Bodyweight  and  Age  Groups 

1 li^^ywei^t  Groups  Age  Groups 


■ 

I 

Spleen  m^ 

A 

B 

Proventri- 

A ] 

culue  Ug^ 

B 

Gizzard 

A 

mgt 

B 

Soall 

A 

Istartina 

B 

icg^ 

Ceoa, empty 

A 

ngSC 

B 

Ceoal  cott'- 

A 

tents  iog]( 

B 

Fridant 

A. 

BgiC 

B 

Bursa 

jk 

B 

A IS  140  42  0.01  7 ISO  25 

B IS  210  56  7 230  40 

A 12  430  67  0.01  7 540  51 

B 13  530  79  6 340  76 

A 12  2000  393  0.01  6 2140  304 


B h.2  2620  520 


7 2300  705 


A 13  2230  515  <0.01  6 1490  209 
B hz  3600  USD  7 3320  612 


.3  240  53  <0.01  7 180  33 

.2  350  65  7 280  32 

2 470  160  0.22  6 800  354 

.2  350  2B8  6 460  319 

5 37  9 <0.01  7 37  5 

.5  68  29  7 68  38 


<0.01  12  133  45  0.01  13  164  44  0,04 

13  208  57  , 14  203  46 

1.00  11  603  U8  0,10  13  350  68  0,04 

12  578  78  13  436  127 

0.64  11  2150  420  0,09  12  22CD  660  0.09 

13  2800  V90  14  2B20  1010 

0.05  12  2550  630  0.01  15  1593  415  <0.01 
12  3550  990  14  2950  1290 


<0.01  12  276  64  <0,01  13  200  510.01  L 

12  360  62  13  315  76 

Jt 

‘‘l 

0.15  12  47"  185  0.13  13  699  367  0,24  t 


OWU  iMJ 


|14  516  361 


0.02  12 
12 

0.03  12 
12 


41  7 <D.01  13  28  50.01  H 

62  17  70  37  ^ 

i i 

175  60  0.01  13  194  67  0.01 
266  99  12  354  66  , 


TABLE  I (Cont) 


Livex’  !2'^' 


thyroid 

ng* 

fhyniui? 


S loSyweight  Groups 

125  - B5  gm  iyt- 

a U o _p  n ""  B *~"  " 

A hz  5160  526  0«Cfj  7 26S)  2 

B Il3  2760  829  7 5470  ^ 


Groups 

sy  f ^^sprr-6T  day^~' 

o p I n'  o p~ 


B 13  340  85 

A 13  510  101 
B 13  500  72 

A 13  560  71 

B 13  550  113 

A 12  6,7  1,9 
fi  11  6,5  2«0 


526  0,05  7 26S)  22G  <0,01  12  3570  1150  0o2?  13  2760  380  <D«0i 

829  7 5470  580  12  4070  884  14  3550  642 

44  0.02  7 200  56  0,52  11  292  34  0,01  13  227  55  0,11 

85  7 220  49  11  364  72  14  277  94 

101  0,?S  7 420  42  0.15  12  540  liS  0,98  13  450  61  0,43 

72  7 470  63  9 541  86  14  471  66 

71  1.00  7 380  54  0.68  13  603  114  0,53  13  454  85  0,89 

113  7 400  101  12  577  72  14  461  135 

1.9  0.82  6 5.2  0.9  0.16  11  7.0  1.8  0,10  11  5.7  1,8  0,66 

2«0  6 4.2  1.1  11  5.6  1.7  12  5,3  2.1 


A 13  420  54  0.19  7 500  08  0.42  12  378  73  0.07  flS  484  76  0,15 

B h3  360  143  7 440  146  12  308  98  14  407  162 


Adrenals  A 13  14^4,2  0,.09  6 8.7  1.6  0.53|12  17.3  5.3  0.08  b2  10,3  2.2  0.82 

\b>s€  bM  11.6  3.1  7 9.4  1.9  Kl  ISA  4.2  Q4  10.5  2,9 


Ovary 


Brain 


A 7 32X)  88  0.74  6 31.0  4.2  0.60  6 27.1  5.8  0.09^0  34.3  5.8  0.88 

B 11  34.0  5.5  4 29.0  7.6  B 33.7  6.1  jlO  33.8  4,9 

A 13  1070  161  0,18  7 710  77  0.89  12  1230  232  O.i.  ii3  750  142  0,08 

B 13  1170  178  7 700  60  12  1360  153  ^4  910  200 


Eyaball  A as  460  75  0.06  7 340  24  0.23  12  K2  128  0.12^5  361  62  0,05 


left  as%  2 13  530  86 


7 3G0  32 


12  599  61 


. » 700  ] 

14  910  i 

« |x<9  cm 

14  431  104 


A •>  gsdnn»frB«,  seod-STutbetlc  starilisad  diet,  gensj-fres  cage  «ivire ament. 

B - oonvantional  contaninated,  seDa  diet,  brooder  roon  envlronmaot . 
n - nuober  of  animals 
U • eritbmertic  monii 
o ^ standard  deviation 

p - statlrtle  p (diffsrsnes  is  aasuned  tc  be  significant  if  p is  less  than  0,05) 
fugA  mg  per  100  gm  bodyvslgbt. 


«>36** 


Table  I shove  in  essence,  that  both  gencfree  and  conventional 
characteristics  as  revealed  by  the  analTsis  performed  on  "age  basis" 
is  almost  completely  paralleled  by  the  "bodyvelght  basis"  grouping  of 
the  animals.  Most  external  milieu  organs  (including  the  liver)  ex'  the 
gemfree  appear  in  both  inetaneos  significantly  lover  in  relative 
weight  than  the  conventionale,  while  there  is  no  such  difference  between 
the  opposing  anircal  categories  in  respect  of  the  organs  of  the  internal 
milieu.  We  regard  the  results  of  this  enalysis  as  a corroborative  proof 
of  our  previous  characterization  of  the  germfree  chicken. 

2.  Analyals  of  Variability  of  Morphological  Data  In  Qennfree  and 
'^^nventional  ftiioleena. 

Routine  autopsiee  performed  in  germfree  and  conventional 
animals  over  a period  of  years  indicated  that  the  former  usually 
present  a store  uniform  picture  than  their  contaminated  counterparts. 

Thie  impression  was  obtained  chiefly  when  grorth,  the  relative  size 
of  various  organs  and  some  hematological  data  ware  recorded.  By 
higher  degree  of  uniformity  in  gensfree  it  is  sMart  that  here  the  scattering 
of  the  numerical  observations  fell  within  a narrower  range  than  in  the 
conventionels. 

Pointing  towards  a plausible  and  interesting  difference  between 
the  various  animal  oat^orles,  it  was  deoidsd  to  follow  up  the  question 
in  some  detail.  At  the  criterion  of  unifonsity,  the  opeffioients  of 
vaH.ahility  (standt&rd  deviation  expressed  at  the  pereenttgs  of  the  mean) 
were  ealoulated.  The  animal  material  used  in  this  analysis  originates 
from  our  bantam  ohieken  survey,,  where  a proper  number  of  animals  in 
adequate  grouping  seemed  to  bo  insured.  Table  II  presents  a compilation 
of  the  coefficients  of  variability  astsid>lsd  in  throe  ago  groups  and  two 
bodyvelght  groups.  Baob  value  represents  a total  of  7 - 12  animsle. 

Table  II.  Coeffielents  of  Variability  of  (hnowth,  Hamatologioal 

and  Organ  Wsigbt  Data  in  Bantam  Chickens  (White  Wyandotte) 


s 

Bodywaigfat  Groups  | 

scnnjT 

days 

R • W\ 

day* 

"iRnrno 

day* 

- 250 

& 

250  - 375 
gms 

Fotal  Chicken  A 

22.4 

18.7 

11.9 

B 

14=3 

M=7 

19-0 

RBC  A 

10.7 

17,9 

11.1 

B 

11.8 

15.8 

20.2 

Hesioglohia  A 

16.3 

11.6 

12.5 

B 

22.2 

13.2 

13.7 

WBC  A 

47,7 

31.1 

22o7 

B 

44,5 

62,2 

32.6 

Heterophil  BC  A 

54.4 

48.8 

55.2 

B 

39.7 

72.6 

48.5 

Lymphocyte  BC  A 

50.6 

40.0 

22.1 

3 

49.2 

53,4 

38.9 

Clotting  Tim© 

A 

89.6 

63.3 

B 

85.8 

58.2 

Spleen,  wot 

A 

33.8 

26.8 

B 

27.4 

22.7 

Spleon.  dx*7 

A 

17.0 

9.3 

B 

15.7 

UuBOle,  dry 

A 

17.2 

B 

13.3 

8.7 

Proventrionltia  ,»©t 

A 

16.6 

B 

13.5 

30.0 

Provent  rlctdus  .dry 

A 

B 

12.9 

13.4 

Ki 

Gizzard,  vet 

A 

■ 19.6 

29.8 

B 

38.9 

35.7 

Oizzard,  dry 

A 

13.8 

B 

7.8 

10.1 

Smll  Intaatine 

A 

24.8 

26.8 

Wet  veigbt 

B 

27.8 

43.0 

Small  Intestine 

A 

13,7 

10.5 

Weight  dry 

B 

11.5 

9.3 

Ileooeoal  tonsil 

A 

17.1 

17.9 

Wet 

B 

27.4 

53.9 

Ceoum,  empty,  vet 

A 

23.2 

25.5 

R 

TV  9 

9A  1 

Csoua,  sB^y,  dry 

A 

• • T ^ 

19  „5 

■i 

B 

14,5 

11.5 

Cooal  oontents.vet 

A 

39.2 

52.5 

B 

58.8 

73.8 

Ceoal  oontents  dry 

A 

B 

Liver,  vet 

A. 

31.3 

13.7 

B 

21,7 

18.1 

I 

10.2 

lo.e 


u.r 

12.4 

6ft.4 

40.5 


16  o7 
18.2 


15.0 

22.9 


14.2 

30,7 


14.0 

27.6 


18.5 

55.9 

18.3 


44.3 

69.3 


8.6 

16.7 


Table  II  (Cont) 


iver,  dry 
ursa,  vet 
uz*aa,  dry 
ascreas»  vat 
aneroaa,  dry 
aart,  vat 
eart,  dry 


bungt,  dry 
Thyroid,  vvt 
rhymus,  wt 
Tbynma,  dry 
Adrenals,  vat 
Kidneys,  dry 
Ovary,  vat 


1 Age  Groups 

[30  - S4 

* days 



17.0 

8.3 

9.1 

7.2 

34.7 

34.5 

37.2 

19.8 

12,7 

9.2 

6.6 

9.0 

11.6 

24.2 

19,8 

33.9 

14.1 

7.8 

10.1 

7.1 

18.9 

18.7 

12.6 

29.3 

11.8 

6.6 

7.1 

7.7 

2C-9 

13.6 

16.9 

14.0 

18.6 

14.5 

14.5 

14.2 

25.7 

31.6 

30  .4 

39.6 

19.3 

15.7 

31.8 

39.8 

17.2 

15.3 

mm 

30.8 

21.4 

31.3 

27,6 

14.8 

10.3 

15.2 

8.3 

21.4 

16.9 

18.1 

14.5 

26.0 

11.1 

29,6 

14.4 

1 

25.6 

34,2 

36.8 

31.6 

16.3 

28.0 

25.0 

22.2 

12.9 

14.2 

20.5 

25.2 

19.8 

10.0 

14,4 

13.4 

28.4 

17.3 

30.8 

26.2 

12.9 

17.6 

39.7 

33.2 

29.4 

18.4 

26.7 

20.2 

27.6 

13.5 

16.2 

1 

i 

2S.2 

•39 


\ 


Ok 


Table  II  (Cent) 


Age  Oiroup 

8 

tiodyveig 

hrt  Groups 

30-34 

days 

W - 75 

! 

150  - iio 
days 

125  - 2b0 
gas 

H6b  - 
gms 

Brain,  vet 

A 

18o6 

18.9 

12.11 

15.0 

1G.6 

B 

11.3 

23.6 

18.4 

15.2 

8.6 

Brain,  dry 

A 

16.7 

5.9 

6.6 

B 

14.0 

5.9 

5.2 

Eyebell,  left 

A 

23.5 

14.4 

19.3 

16.3 

7.1 

B 

10.2 

24.1 

12.3 

16.2 

8.9 

Small  Intestine 

A 

10.9 

11.5 

9.1 

10.6 

7.3 

length 

B 

11.7 

20.0 

9.3 

13.7 

1 

7.7 

A and  B • same  as  indlcr.tad  in  Table  I 

vet  ••  values  were  oaleulatad  fresi  vet  organ  voighta  expressed 
in  B)g  per  100  0b  bodjveight 

dry  • values  vers  oaloulated  Iron  dry  organ  vei^^ts  expressed  in 
percentage. 


The  results  shov  that  in  general  the  gensfree  (A)  values  are 
store  stable  (lover  eoefficievts  of  variability)  than  the  oonventionals 
(B)  in  the  folloving  eases:  (l)  in  the  vet  vei^ts  of  organs  vbiob 
in  normal  life  are  in  direct  oontaet  vith  the  eoataminating  flora 
(i.e.  most  parts  of  the  intestinal  eanalt  inoluding  the  liver  and 
pancreas  as  veil  as  the  lungs):  (2)  iTispteeytie  organs  vfaieh  normally 
have  flora  contacts  (the  ilecceoal  tonsils  insluding  the  oireulating 
lymphocytes).  S\u*prisine^y,  the  thymus  of  gerafres  birds  also  shovs 
more  stable  values.  In  contrast  to  those,  there  was  no  appreciable  dif> 
fersnee  in  vai’iability  bstveen  the  internal  milieu  organs  (intruding 
endoerinss)  of  gsrmfree  snd  non-gormfree  birds. 

These  oharaoteristios  vere  olearly  discernible  (vith  few 
exceptions  only)  in  both  age  and  bodyveight  type  groups.  They  vere 
Bianifest  pristarily  in^the  older  birds  vhile  the  younger  ones  usually 
•boveu  unceftaiji  values. 

In  concluding  this  evalustion  it  can  be  stated  that  the  analysis 
of  variability  produced  such  data  which  in  our  opinion  are  both 
plausible  uad  support  the  evidence  presented  by  the  organ  weight  study 
itself.  Ths  lack  of  a baoterial  impact  in  the  external  ndlleu  and 

vane  of  th*  •pj'ftrs'lltly  results  in  ths  loser  degree 

of  variability  of  this  arsa  in  general  vhsn  compared  to  the  conventionale. 
On  the  other  hand  the  protected  internal  milieu  of  both  gsrmfree  and 


convQiitioncls  fails  to  show  any  dlffarencos  in  this  respect  between 
tlxe  two.  One  of  the  most  notable  and  hitherto  unsuspected  exceptions 
from  this  rule  (which  needs  further  proof)  was  the  thymus  of  the 
germfroe  which  with  its  weight,  thynooTte  concentration  and  "internal 
milieu  protection"  identical  to  the  eon vent ionals,  still  rospondod 
with  a coneidorably  lower  degree  of  variability  than  the  latter  animal 


Finally  it  appears  necessary  to  emphasize  that  the  data  given 
in  this  report  should  not  be  generalized  at  this  writing  but  refer 
only  to  the  speoifio  8om*oe  of  information.  As  preliminary  data  Indicate, 
oxperimontB  performed  with  other  species,  diets,  age  and  bodyweight 
groups,  etc.,  may  result  in  dlfforanoos  of  the  pattern  desoribed  above. 

3.  Leukocyte  Balance  Studies. 

In  the  initial  phase  of  oia*  andoawor  to  describe  the  animal 
organism  in  rrerious  fonas  of  gnotobloais,  vo  have  rtudiad,  among 
otharoi  certain  datails  and  noda  of  raapoaae  of  the  ratioulo endothelial 
system.  Re  have,  for  e2.eopla.  aatablishad  in  various  organs  of  germfree 
and  oontaminatod  animals  tha  oonosntration  of  leukooytie  slonenta  and 
their  quantitative  variation  whieh  follows  emrlronme^al  ohaagos  (suoh 
aa  the  transition  from  germfree  to  smno-,  di»,  poly-oontaminated  steta). 

In  this  approach,  afforta  wera  alao  made  to  corralata  the  type  of 
leukooytie  response  to  the  nature  (and  oonbination)  of  tha  ecctaminantCc) . 
Several  phaaea  of  this  work  haya  already  baan  raported  to  CWR. 

Howsver,  the  di|ta  pf  eall<-dietribution,  ^bile  valuable  from 
the  viewpoint  of  general  oivimtatioB,  look  layortant  d stalls  whieh 
appear  indispensable  to  ua  for  the  olarif ieation  of  tha  i^niloned  phenomenon 
Cne  detail  la  the  release  and  utiliaat ion  of  rstlouloehdotbelial  elements 
as  they  are  ehsroci eristic  of  or  aotlwated  under  these  environmental 
oonditione.  Prerequisite  to  such  balsaca  at’jdle?  is  that  msthbdolo^eally 
they  should  indioate  rather  refised  dwtaila  of  the  cell  rasponao  both 
on  tha  organiam  anu  organ  level.  The  other  detail  which  needa  further 
elueldatioB  la  to  study  the  retieulotadotbelial  elmente  In  the  aequisltion 
of  their  defenea  potsntial  m wid.1  aa  in  their  perforsanee  of  their 

speoifio  fUDOtlOBS. 

During  tha  paat  asaastar  wa  bava  eontinuad  our  leukoeytio.  balance 
Ktudiea  whieh  were  briefly  desaribad  from  the  teohnieal  viewpoint  in  our 
previoue  report.  Aa  an  llluatratiioa  of  tba  progress  made.  Figures  1 and  2 
show  the  oonoentration  of  neutrophils  and  lytnhocytes  in  various  blood 
samples  obtained  from  (a)  garmfraa,  (b)  previously  germfras,  than  ooti» 
tanlnatad  by  tha  normal  polyflera,  (a)  normal  oonventlonal  rats.  By 
aaerifioing  tbf>i^  (b)  type  animals  1,  2 and  3 weeks  following  the  gross 
oontamination,  our  figurea  alao  abew  in  some  detail  tbs  transition  from 
gei'af raa  to  oontuminst  ed  state, 

Thfxre  are  many  interesting  dstaile  in  this  preliminary  experiment 
for  whieh  Figuree  1 and  2 should  bo  directly  eonaulted.  Among  these 
the  following  seem  to  be  of  opesial  Importanoax  (a)  a rather  apeotaoular 
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increase  of  both  grurmlocxta  and  lymphooyto  output  of  the  splaon  during 
tho  veeks  following  oontand nation;  (b)  an  increusad  utilisation  of  grun- 
ulocytos  by  tho  intestinal  c&nal  at  the  height  of  this  raaponoe;  (c) 
an  increased  outjnrt  of  lymphocytes  in  tho  lower  segmanta  of  the  small 
intestine  (probably  an  erpression  of  the  already  observed  general  lyrr.- 
pht.cyt3.o  hyperplasia  following  eontaoiination);  (d)  within  3 weeks  after 
contamination  the  mencionod  responses  subside  i*aad  the  previously  gonefrae 
animal  will  stabilize  with  leukocytic  levels  which  are  comparable  to  the 
conventional  rat. 

B.  Study  of  Comparative  Effects  of  Total  Body  ^"irradiation. 

A rigorous  analysis  of  our  dosimotric  factors  was  deemed  necea* 
sary  when  a comparison  of  our  dose-aortality  curves  for  both  germfree 
and  cosvsnticnal  rats  and  those  derived  by  other  investigators  shoved 
that  we  never  have  30  day  survivids  csong  o\u*  strain  of  rats  when  they 
have  been  exposed  to  more  than  700  roentgens  of  total  body  z-lrra4iation 
while  the  other  workon  all  have  a number  of  survivors  at  this  dent 
level.  This  observation  was  eon  firmed  both  by  direct  eonBmaioatlon  with 
various  radiation  biologists  as  well  as  by  a search  of  the  literature. 

A survey  of  nore  than  150  publishod  papors  dealing  with  the 
acute  radiation  eyndraea  and  other  radiation  effects  shoved  that  few 
investigators  adequately  stated  their  doslastry  (in  terms,  for  example, 
of  added  filtration,  type  of  x<>raj  unit,  and  dose»rate)  and  almost  none  of 
th«n  stated  the  ef  feotive  wave^le^h  used  or  lit  equivalent  in  terms 
of  half 'Value  layer.  Lack  of  such  stetoaents  prsoludes  any  valid 
comparison  of  results  betvesn  various  Isboratorlss,  This  is  a view 
held  not  onlw  by  ourselves  but  also  by  tbs  Ravel  R^iologloal  Defsnse  Labora- 
tory and  by  »r.  F.  SLlingM*  (l),  Chici  Radiation  Biologist  at  the  Naval 
Uedieal  Reseai^h  Institute  and  his  oollaaguvs.  Of  the  fev  papers  which 
do  adequately  give  the  doslaetry  used,  it  was  found  that  these  investigators 
have  used  x-ray  beams  vith  half -value  layers  1/4  to  3/4  the  tbiokness  of 
our  own  shiob  is  slightly  grsatsr  than  S.9  an.  Ca.  Ze  Addition,  our 
animals  are  eiposed  to  irradietion  irikilo  confined  in  aluninws  restraints 
while  no  other  worker  in  the  fiel4  appears  to  use  anything  other  than 
restraints  made  of  wood  or  plastic.  This  feet  alone  shows  that  our 
animals  have  received,  in  addition  to  the  harder  oomponeirts  emitted  by 
the  x-ray  tube,  fluorescent  x-rays  from  the  aluminum.  Thasa  fluorescent 
x-rays  aecording  to  Tinaqi  (2)  inereaso  th«  ion-density  in  tissues  and 
struet'Lres  close  to  the  surface  of  ths  ekin;  aooordingly,  our  animals 
must  ba  affeiTted  over  a v5.der  oross-seoilonal  of  their  bodies  by  the 
x-rays  and  therefore  cur  doee-rMnon««  wti«4  be  expected  tc  be 

significantly  different  from  those  of  other  investigstore  inasmuch 
as  the  biological  effect  of  x-irradiation  is  dependant  on  the  icn- 
density  produced. 


1.  Ellinger,  F.:  Pbarmaeologieal  Studies  on  iiTSdiated  animals:  Part  I; 

Scope  and  Uethodology.  Research  Report,  Project  NU  006  012.05.04, 
]£;331-334,  28  Uay  1962. 

2.  Truaip,  J.  0.:  Physical  basis  for  the  hi£^  skin  tolerance  of  super- 

voltage roentgen  rays.  Radlolegy,  50(5) >649-656,  1948. 


■.yi" 


In  sJditi-jn  to  tb^  dos^joaertric  cmalysis  nado  during  ths  past 
6 tenths  ue  hn^'s  ccs^tinuod  to  coll  set  data  to  complete  our  do  so- 
mortality  curvos  comparing  ths  off  sots  of  total  body  r-irradiatioi. 
on  gerTTifree  and  LOBUND  strain  conventional  rats.  This  wae  agrosci  to  be 
nocosaar^'  at  the  /'^C-LOBDKD-ONR  Advisory  Committee  meeting  held  at  the 
University  of  Notre  Dame  in  January  of  1953  inasmuch  as  it  was  folt  that 
an  insufficient  number  of  rats  bad  boan  orposed  to  doses  in  the  400 
roentgen  to  600  roentgen  dose  range.  In  addition  it  vas  felt  that  it 
vould  be  of  considerable  interest  if  ws  oould  collect  additional  data 
concerning  the  effect  of  supralothal  total  body  x^^irradiatlon  on  mono-  and 
dicontaminated,  formerly  gerafreo  rats.  Datailsof  this  and  other  projects 
Involving  the  use  of  gerafree  animals  in  the  study  of  the  acute  radiation 
syndrome  vill  be  separately  submitted  at  a later  date. 

C.  Investigations  on  the  Influecee  of  the  Igteotiaal  Flora  on  the 

Infect Ivlty  and  ^a^liogenicity  k.  hlaioiirtlca,  (^th  br.  wr*?»'right, 

I^r.  ti.  kees  and  PMllipa  (la  raoi^onoo  ^ IL5B<bNDj  of  the  tfiero^ 
IjroToiicaTTSHTtiAe^^  ' B.'  ’Phmiio". 

Ths  oollaborative  prbjsot  with  the  Laboratory  of  Tropical 
Disoasss  of  tho  National  Institutosof  Rsalth  and  the  LOBOiD  Institute 
of  the  University  of  Notre  Dans  whioh  has  as  its  objective  a study  of 
**rhe  role  of  the  intestinal  flora  in  the  prodnetlon  cf  aoute  amoAiasis" 
vas  continued  during  the  first  half  cf  tho  year  1953.  Some  additional 
data  were  obtained  and  oonslderable  progress  vas  made  in  the  ellBi- 
nation  of  the  innumerable  factors  that  have  hanperad  efforts  to 
effectively  pursue  the  problas  from  tho  time  of  Its  initiation. 

Previous  reports  listsd  and  dieoustsd  briefly  some  of  the  many 
compllcatloas  attending  the  pi^>blem  as  veil  as  the  methods  vhiob  vere 
employed  in  attempts  to  eliminate  su>sh  eoiq)! lections  that  tho  studies 
Bd^it  continue  at  an  aoooleratod  rate.  Hovevar,  some  of  thaee  com- 
plications  have  proved  to  be  major  reeeat'oh  problems  in  thamsolvea 
and  have  required  oonaidsrable  attention  which  has  at  times  detracted 
neoesaarily  from  the  amoohiasis  investigations  per  so. 

Although  ths  data  obtained  up  to  ths  present  time  are  too  limited 
to  furnish  the  basis  for  any  dsfiaite  ua equivocal  oonolusionst  it  suggests 
that  E,  hirtclyttoa  is  dspendsnt  in  some  vay  upon  the  aetivity  of 
bacterial  aseoei'aiea  for  its  dissass-produeieg  propoktles.  The  speoiiie 
mechanism,  however , of  such  aetivity  remains  obsoure.  Ths  data  do  not 
as  yet  show  that  auch  bacterial  astivlty  eontributos  direotly  to  the 
pathogenicity  of  the  ameba  rather  %hm  merely  to  its  iafeotivity. 

Since  the  aaebu  fail  to  survive  for  nroloncrad  norioda  in  the  jraii^fres 
intestine,  the  possibility  erises  that  bacterial  assoeiatesmsy  oontribiite 
only  by  sustaining  growth  of  tbs  ambba  until  sueh  tliao  as  it  is  eapabls 
of  penetrating  tho  walls  of  the  intestine.  An  snsver  to  the  question  relative 
to  bacterial  aetivity  oontributiBg  to  psthogonieity  versus  infect ivlty 
must  await,  at  least,  the  anticipated  cftudies  with  animals  harboring 
monobaot  oriel  oontimlnents. 

Of  considerable  Importanos  to  tho  projoot  is  the  fact  that  ths 
nutrition  of  germfreo  guinea  pigs  is  no  longer  an  ebstaole  to  these 
invMstigatione.  Numerous  diets  have  been  tested  and  a diet  has  been  d eveloped 
that  permits  survival  and  growth  of  animals  of  good  quality  for  periods 
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of  time  considerably  in  excess  of  the  requirement  of  the  ainoabiasis 
expcrinents.  Furthorraore,  the  use  of  the  same  sterile  diet  in  eon'- 
vontionel  control  aniomls  permits  high  grade  amoebic  infections  with 
accompanying  lesions.. 

Of  oimilaur  ioportcnco  to  the  investigations  is  the  fact  that 
previous  problems  of  contamination  in  germfree  guinea  pigs  seems  to 
!mvo  been  dealt  with  effectively  in  that  no  contamination  has  been 
exporienced  in  this  series  during  the  past  four  months. 

The  problem  of  anestbasiology  in  germfree  guinea  pigs,  i^ich, 
inoidentollj,  is  a problem  of  considerable  magnitude  in  itself,  appears 
to  ha  responding  favorably  to  efforts  to  allsviate  it.  Past  attempts 
at  inoculative  surgery  of  the  germfree  pigs  have  been  characterized  by  a 
heavy  loss  of  animals  that  have  been  reared  sueeessfitlly  to  the  age 
whereby  they  ware  suitable  for  inooulatlon;  this  loss  has  Invariably 
been  due  to  undesirable  effeets  of  the  anesthetic  (Nembutal).  Although 
many  of  the  animals  regain  conseiouanass  within  a few  hours  of  the 
surgery  and  experi^co  ho  complieations  that  mey  be  attributable  to 
the  surgery  per  ae,  they  fail  to  return  to  vital  capacity  and  the 
barbiturate  appears  to  inhibit  their  normal  metabolic  aetivity  for  a 
period  sufficiently  long  to  prohibit  their  full  recovsjry  and  survival. 
Animals  that  die  show  symptoms  of  inability  to  eliminate  vasts 
materials  from  the  intestines  and  kidneys;  this  has  not  bean  relieved 
by  administration  of  adranalin  and  other  stimulants  or  by  attempts  at 
irrigation  of  the  intestine,  lioro  roownt  tests  with  other  steam  sterilized 
anssthwtios  in  3 days-old  eonvantional  guinea  pigs  show  considerable  promise 
of  obviating  this  major  eomplioation.  Peptotbal  sodium  is  most 
promising.  This  barbitunts  seems  to  pin)duce  adequate  anesthesis  and  its 
effects  are  of  conaiderably  shorter  duration  than  Nembiital.  Furthermore, 
in  guinea  pigs,  the  margin  between  adequate  dosages  ajsd  toxic  dosages 
seams  to  be  oonsiderably  greater  than  with  Nsmbutsl.  The  use  of  pentothal 
sodium  fcllowod  by  tbs  administration  of  Pierotoxin  as  an  analeptic  has 
produced  soma  remarkable  roeults  as  compared  to  the  results  prsviouely 
obtained  with  Nembutal. 

In  the  immediate  future  it  is  planned  to  expand  the  data  in 
the  germdrse  series  to  a point  where  it  is  available  on  a minimum  of  15 
to  20  animals  that  have  survived  for  at  least  the  21 -day  post-inooulution 
period.  If  all  data  thus  obtained  are  negative,  it  is  planned  to  inoculate 
monobaeterial  oontamlnated  pigs  in  the  hope  of  answering  the  quostici: 
as  to  whether  epeoific  bacteria  (for  example  psthogmiio  organisms) 
are  essential  to  the  disease  producing  qualities  of  the  maeba  or 
whether  non-pathogenle  organisms  euoh  as  organism  t and  the  S-F 
straptobaolllus.  whioh  should  sustain  vigorous  aa^io  growth  in  the 
intestine,  are  all  that  are  required  to  render  this  so-ettlled  patho- 
genic ameua  a pethogen. 

D.  Service  Function; 

The  principle  service  ftnotlon  of  this  laboratory  is  that  of 
p«rforir.ing  autopsies  and  clinlco-patbological  praeedures  for  the 
germfree  animal  produotlon  and  stock  animal  colony  teems.  In  addition 
to  this  service  in  the  last  half  year  we  have  sttnnpted  to  sterilize 


by  x-irradiation  a group  of  aamplaa  of  ascorbic  acid  as  an  aid  to 

Dr„  B.  Ha«k  of  NIH  who  is  working  as  a collaborator  in  the 

Biochemistry-Nutrition  Laboratory*  and  vs  have  proceeded  to  establish 

a f motioning  radiographic  aervics  as  a diagnostic  eld  (in  the 

quoation  of  cecal  volvuli  in  gennfree  rets,  for  example),  as  an  aid 

in  the  dental  caries  project,  end  to  facilitate  the  selection  ol 

timed  pregnancy  mammla  for  delivery  by  Caesarian  section  into  the 

gormfroe  system^  In  this  last  matter,  routine  radiography  of  pregnant  guinea 

pigs  supposedly  at  term  hus  resulted  in  the  delivery  of  larger,  healthier 

guinea  pigs  into  the  germfroe  system  and  the  saving  of  considerable  time 

and  cost  to  the  personnel  concerned  ^it)^  the  aaoebiasis  project. 

Relative  to  autopaiss  parfomed  for  the  gemfree  production 
teas  ve  oontinue  to  find  frequent  intestinal  volvuli.  In  addition, 
ve  find  an  oecasional  rat  dead  of  the  '*lung  syndrome”  vhieh  has  been 
diagnosed  as  hsmorxhaglo  bronohoposuBOsia.  As  stated  in  the  last 
report  submitted  by  this  Isboratory,  ve  have  oontinued  to  search  for 
a possible  physical  stiologieal  sgert  for  this  condition,  end  recent  findings 
indicate  that  at  least  in  some  of  the  eases  seen,  the  pulfflcnax7  lesion 
may  result  from  a traumtie  injury  to  the  central  nervous  systsm.  7.'e 
were  given  a clue  to  this  possibility  vhen  Dr.  E.  Hawk,  in  ths  routine 
sacrifice  of  some  of  his  rats  by  "eervleal  fracture”  noted  an  extrsmely 
severe  pulmonary  edema  vhieh  was  not  seen  vhso  the  animals  vere  disposed 
of  through  an  overdose  of  chloroform,  ether,  or  pentobarbital  anesthesia. 

Our  belief  that  cerebral  trauma  mlgjh't  be  the  cause  of  some  of  the  changes 
seen  in  our  rats  vas  fortified  by  the  fact  that  UaoEay  haa  produced 
pulmonary  edsma  experimentally  by  eursbral  injuries.  ^9  are  devising 
phsrmaoo'-phyBlological  experiments  to  test  this  possibility  methodically. 

Re  have  processed  (for  morphological  anatomical  survey  a) 
or  performed  autopsies  on  a total  of  485  nimals,  exclusive  of  those 
used  in  tbs  amosblasis  study,  including  389  rats,  10  mice,  52  chickens, 

16  turkeys,  and  16  mlsoellaneoua  larger  mammals. 


A detailed  report  of  this  activity  Is  presented  in  the  Bacteriology  Section 
(Seotioa  IV) . 


VI . viROLoar 


PROl!:  7.  F.  lUbMk,  Virologist 

(vlth  tho  Msistaaeo  of  U.  Ssekrtoder) 

TO:  7,  A,  RaynisrSt  Oirootsr 

SUBJBCTx  LOBUITO  - ONR  Report,  1 7snusr7  1953,-  30  7una  1553 
D/tPE:  31  7uly  195s" 


A.  Introduetiect 

Zs  the  "gerDfroo”  aBinal  freo  of  vijnisoa?  ffill  tho 
(otherolss)  gorafroa  sniasl  rospond  to  Tirus  isf oetlon  is  a 
different  say  than  the  oonventioBsl  *oofrtesilBated'*  aalBsl  does? 

Ui^t  the  germfree  animal  prove  responsive  or  suso^ptibla  to 
agents  to  vhieh  the  eenventional  sniaal  is  not;  and/or  vice  versa? 

Hov  veil  oaa  ve  sasvsr  these  quastiono  for  tbs  present? 

To  data  ve  have  seen  no  clear  indiestlon  of  the  ‘'natural* 
ooo.yr fence  of  viral  petbogens  in  the  gensfree  animal.  The  available 
'f^idenoo  allows  little  more  tlusi  debatable  iaterpratation  as 
f^gii^s,  for  instanoe,  (p)  ogg-traassdssioa  of  virus  into  the 
gerafree  biotope  (ae,  poAsiblif-V  germfree  ohiokan  ”Jitie|rs*},  or 
oceurrettoe  of  agent  at  i^jaoing  host-call  prolifemtion  (again, 
^jitters*),  or  (o)  ooouraei^e  of  agents  causing  hemorrhagic  response 
;(*l.^g  condition*  in  goripfree  rats/.  Presmee  of  vi^s  in  the^sp 
si^ations  is  at  ill  only  t heqratioal  poseibility.  ' 

Syidbiotio  virui^e^;^ri  yi^  agents,  if^  suoj^  exist  , so 

fji^  rescapa  detection,  or^^p^y'^Jaiaply  be  lost  in  the  p^esi^-day 
i^anmlntios  of  this  develo^li^'ptologioal  subdlvieloii(‘o  Better  re^olu- 
tioii.  is  needed.  What,  f the  Dsohaai^  of  viral  geaasis  of 
turor?  Of  bacterial  Buti^ionby  phage?  Do  "latent*  vlrusM  change  into 
"ai^ive*  boat  genes?  Can  hpft.gena  mutate  to  freo  lance 
aot^l^  transformation  doss  not  ooeur,  bov  then  doss,  the  exogenous,  in- 
V^ad^^  virus  particle  oonti^y^  influmios,  or  oven  dondnets,  the 
hsr^ltary  spparstus  of  tb(|b^^ 

The  coming  era  si^y  well  find  the  virus  and  the  gene  olaseifled 
together,  no  more  different  than  tbs  "farmer*  and  tbs  "dveller  in  the 
meftyppolia."  (bxder  neeeeeity  to  return  to  the  present,  however,  and  to 
pmblems  at  hand,  we  oxtoe  egnln  ireoort  to  our  "working  bypotheois” 
(seemingly  etill  viTid)x  the  postulate  that  the  gezmfree  anlael  at  least 
appears  to  be  virus-free  (df  .v  LOBIKD-CdlR  Report  for  ?S1  7id.y  1951). 

Produotlon  of  the  germfree  animal  la  ebaraotsrlsed  by  ourtail- 
aent  of  antlgenio  stimuli.  Tbs  resultant  living  milieu  might  bo  expected 
to  be  more  vulnerable,  than  uxtlgcn-aduoatcd  animals,  to  any  xsenner  of 
aggressive  agexxt  or  non-living  irritant,  Thle  has  been  found  to  be  true, 
as  regains  replicating  agexxts,  previously  in  the  disoevaxry  of  the 
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ooourrat»9  of  ' iot^rt-ciia  in  sarmfv  ohiola  with  suoh  orgimians  as 
Baoilluo  sabtiliSa  Moalige?ic5  feoalls,  StapharlooooouB  albus^  and 
Saroina  g]3«a*  an^'  reoontly  as  rogards  tlw  ’Btoi^'neii  porlod, 

in  ^'mf'ree  chicks,  vlth  th3  viruses  of  Bsvoastle  disaaae  and  Rous 
earooma  (cf*  LOBUllD  ONR  Report.:!  far  81  lianiiary  1952  and  31  July  1952, 
raapooti-roly). 

Porhaps  no  bettor  azumsrs  than  those  may  be  given  to  the  first 
two  questions  of  our  opening  paragraph*  This  brtngs  us  to  tl»  lasts 
Might  the  germfree  animal  respond  to  agents  to  which  the  conventional 
animal  does  not?  or  vice  versa? 

Bore  we  might  extract  some  data  from  experiments  oiirrently 
underway  in  our  laboratory*  We  are  studying  the  effect  on  germfree 
chickens  of  ultrafiltrates  (1)  of  sera  from  patients  with  infectious 
hepatitis*  (2)  of  sera  from  patients  with  Hodgkins  disease*  and  (8) 
of  mathylohelanthrene*induoed  tumors  in  ohiokans*  Conventionally- 
reared  laboratory  hosts  have  not  proved  responsive  in  analogous 
studies* 


On  the  other  aide  of  the  question*  we  sm  prooeeding  with 
observations  on  the  of  foot  of  metlylohelanthrens  on  the  germfree 
ohioken*  Hse  of  this  oarolspgen  in  oonventionai  birds  assures 
txBaorigengd.8*  It  may  be  recalled ••  that  our  real  interest  in  the 
use  of  lCh&  in  germfree  animals  is  based  on  the  possible  liberation 
of  a virus  by  suoh  agents*  In  the  near  future*  sera  from  both  germ- 
free  and  oonventionai  ohioksns  bearing  IChi-induoed  tumors  will  be 
tested  for  possible  antibody  levels  a^nst  suoh  antigens  as  the 
virus  of  Rous  sarooma*  eto* 

As  a further  possible  ooctribution  toward  the  measure  ef 
oon^rative  duaoeptibilily  of  germfree  and  of  ootnentionally-reared 
animals*  we  shall  mention  briefly,  in  the  following  pagea*  otc’  teats 
on  the  aotioa  in  germfree  Ohio  kens  ef  the  filtrablo  agent  sf  lyi^he- 
matesis*  indeed  a oommpn  (though  inoompletely  u^erstood)  disease 
ef  barziyard  poxaltry* 

It  ie  eo^hasited  tMt  the  following  data  are  drawn  from 
unfinished  svgorlmsnts*  Xjsterpretatioae  or  deduotions  amde  at  this 
time  must  be  tentative*  4 Air  ameuat  of  doseriptive  text  relative 
to  this  work  was  inoorperated  in  over  last  OIS  Report  (18  ?«broary 
1258/*  CvSCOutmtics  is  ths  presost  isstszso  bss  boos  on  t!^ 
tabulation  ef  our  results  up  to  now*  Effort  is  wads  to  prosent 
this  tabulated  material  without  exoessivo  duplisation  sf  t?.e  textwl 
material  preoented  formerly* 

•R*B*  « fbeyaiers*  J*  A«*  "Sene  oboorvatioM  rearing  laboratory 

Vertebrates  germfroe,*  Proc.  5.  7*  State  Assso*  Publ*  HIth. 
labs.  28  ISO  (3549),  

»*H*B«-  Cf»  LOBUBD-OM  Reports  for  85  Jul;/  1961  awd  28  Psbruaty  1865* 
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B.  Hunan  lEfeotloiia  H>patitiat 

As  prwlouely  roported,  th#  ob;J»ot  of  thio  work  may  bo  plrsn 
aa:  (l)  to  dotormloB  wimt  aotlTltya  if  any,  tha  virua  of  human 
infoatlous  hepatitis  ml(;ht  show  in  germfres  ohiokons  at  dlffsrsnt 
a^aa,  and  (Z)  to  doteml no  whether  inoidenoe  might  be  abetted  by 
sub-iethal  X-ray  preparation  of  the  host* 


To  be  of  use  under  ^;eriDfree  oonditions,  the  infaoted  human 
sonf*  must  be  subjected  to  ultrafiltratiou#  This  is  done  with  ultra- 
fine  pore  sise  fritted  glass  filters  (1  S>r,  labeled  "UP*')*  Fil- 
trates so  prepared  prove  free  of  baotaria  axid  molds  iirtien  tested  in  a 
variety  of  broth  and  solid. media*  Thiforuunately,  no  means  ether  than 
the  use  of  human  volunteers  could  assure  the  presenoe  of  the  hepatitis 
viiMS  in  auoh  ultrafiltrates  | so  tdet  in  this  respeot  ne  are  obliged 
te  work  "blind"* 


Wo  have  already  inSoulated  hepatitis  ultrafiltrates,  by 
various  routes,  into  a winbsr  of  gemfree  usd  oonvwntional  ohlolosns 
Hb  various  age  levels*  In^oation  is  given  in  Table  I of  the  rate 
of  ineidenoe  of  a peouliar^set  of  symptomo  '[syndrome  "X")  wt 'eh  im 
have  observed  te  occur  in  (a.  seriea  of  so  initoulated  (otherwise) 
germj^ree  White  chicken—*  Syndrssj—  "X"  ha—  been  described 

previously*  In  brief  resium,  it  may  be  said  that  generalised 
muscular  debilitation  and  gastro-intastissJ  dlsturbanos  appear  te  be 
ifas  more  definitive  effeeta*  Begurgitatien  of  ersp  oenbonta  Is  oeaue* 
Afflioted  birds  become  prostrate,  then  meribuxd*  Be  oonstent  pa-^xelegy 
has  been  unoovered  under  ^poee  or  aioreeeoplo  examination* 


No  effbot  from  sinl^r  tneeula  has  boon  noted  thus  far  in 
cooventional  "oontaninated'[^ehiokoBS  (TkbXoIl),  though  the  number  of 
valid  observations  hsre  In  small,  and,  ae  yet,  not  extended  beyotad 
S3  days  pest-inooulationo 


Only  negatilve  restilts  were  also  obtained  with  an  even  smaller 
group  of  gemfree  New  Qn^hlre  Red  ehiokeaa  (TWble  III),  theu^ 
the  affeot  of  early  oontaaination  of  this  group  is  difficult  te  assess* 


Attempt  has  alno  been  made  to  determine  the  effect,  iu  relation 
to  inoidenee  of  "imfv:>tion"  (synd’rome  "X"),  of  oad>-Iothal  expesiire 
of  tho  inceulatod  or  tc-be-iaooulated  hoot  to  X-raye^  Resulta  vdth 
otherwiso  genafTeo  ohiokons  are  given  in  Table  I?,  with  oonventioaal 
ohiokons  in  Table  IZ*  Ilmit^  data  do  net  permit  aiy  01001* 
otatenent  as  to  tho  influonso  of  irradiatiuc* 


In  Table  7 we  prooent  evidenee  for  a filtrable  etiological 
agent  for  syndrisaa  "X"« 

oit*^*-  Infeotious  iiopatitia  aera  obtained  through  the  oeurteey  of 
Drs*  W*  Bonlo  and  J*  Stokee  of  the  HlI varsity  of 
Pennsylvania* 


Xtiblo  - Effoot  »f  laMulAtilon  »f  altsufiltrat**  human 
lafBetioua  hapatltls  mva  cm  g«rafra«  Vhitn 
Leghorn  ohloksna. 


ra>tUR)V.T>l 


Z 

s« 

4S6 

4SS 

«40 

16 

S35* 

S40« 

871 

40A 

882* 

888* 

877 
880 
408 
oox* 
888* 

878 

878 

401 
884* 
887* 

879 

402 
889* 


obsorvntJlon 


22  days 
48 
12 
12 
IS 
62 
82 
82 
60 
69 
82 
82 
60 
60 
69 
82 
82 
8 

60 


Contamiaatad  vit.h  aeeharlahin  ooH  betwan  tba  18th  and 
the  16th  da^  after  'insealaflion  wi^H  tba  hapatitla  filtrate 


Of  tfaa  filtrate  ef  undiluted  iafaeted  btxn»a  aeruau 


51 


II  » Sfjr«ot  of  XiHTAy  Irmdifttion  and/or  Inooulatlon 
•f  flliratoA  of  (undilutod)hui3an  lafoctloua 
hopatitls  (or  placm)  on  oozrrentloml 
indte  Xoghbro.  oMelaoni. 


Hauto 

jggjgj 

ml 

■•'S- ' 

Qaaroa 

0.2 

Qoamo 

0*2 

rtf' 

Bltra 

0*8 

or 

Ultra 

025 

Ultra* 

0*5 

Ultra* 

0.5 

Coaroo 

0*2 

'B-' 

0*2 

■ 

Ultra 

0»6 

Ultra 

022 

'■^7: 

Ultra* 

0«6 

■m 

Cooftot 

Ultra* 

0*2 

I ft  2 


Bogatiyo 

Bogntiira 

Sogatl'vo 

SogatiTO 

Bogatl-vo 

Bogatioo 

Sog^tlvo 

SogaU?!* 


Sosw 

Swne  d 


2 days 
2 days 


Bogatflra 
Jbgati'w 
KogatlTo 
Bogatl've 
Sogati-vo 
Kogatlvo 
liogaldyo 
Segatiye 
DoubtlSil 
(28-51 
days**<t) 
nogatl'OB 
Bogatloa 
Sega tiro 
liogaldTO 
Bogatlvs 
Sogatl'vo 


/j.B*  - ultrafiltratoa  of  humn  plaam*  aa  distlnguiahad  from  huorm 
eoruu  in  ifao  otoer  iaatasooa* 

*5«B«  - Early  lesa  of  bird ■ duo  to  air  supply  falluro  in  loolatiou  unito 
*B«B«  - "IsoubatloB  period”,  oountod  from  initial  oontaot  onpoauro  to 
iaoeulatod  birdo. 


IIX*  » Effeot  nf  iaootuAtion  of  an  ultrariXtrato  of  poo.'led 
(usdllutad)  human  Infsotioua  hapatitis  sesu  on 
3C«day  germfroo*  Row  Huapahire  Rod  oh.\oloense 


rahiRiTfflsrtii  cmr»ft:tnrir.i?<; 


Rente 

”iS 

Hi 

17 

IV 

Contaot 


■1 

yx — ' 


ga^Bive 
Ssgative 
BagatiTO 
Hagatitra 
Regatl'9« 


noa  0 
btaervati  on 


Contaminated  with  a mold  ( Panic illina  an»)  la  6 to 
8 daya  following  Inoculation  with  tha  hapatltla  flltri.be 


Table  I7««>  Effect  of  Z«ray  irradiation  and  Inoeulation  of  ultra- 
filtrates of  human  infMtioua  hapatltia  sera  on 
gennfrea  T^ts  l«gham  ehlokesa* 


JX1 


Intermlee 


4S6r  1«0  jelf  IV  Same  day  Pesitl**  IIZ  da^ 

400r  0«9  ml,  IV  2 days  Positive 

4O0tr  0*8  rv  2 daya  Doubtful 

1*0  ml«lV  48^  8as0  day  Positina 

0*2Sml«i7  800r  54  daya  Bogative 

0«26ml«ZV  SOOr  64  deya  Begative 

0«26ml|,IP  SOOr  54  da^  negative 

400r  CoBtact  2 da^  Begative 

40Qr  Caataat  2 daya  Doubtful 

Contact  ••  Bsgativa 

Contact  ••  •*-  Doubtful 


Trcataent  oonslatcd  aft  (1)  Xn^ay  irradiation  and  inaoulation 
with  the  undiluted  infeetad  hunan  aarun«  ar  (2)  vlee  veraa,  ar 
(8)  Z-rsii'  irradiation  alana^  or  (4)  ais^ly  costasFe^osurs 
to  tbs  inooulatad  birda* 


*HaB»<»  Interval  a in  daya,  betaaan  manlpulationa  ”1"  and 
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Tablo  V.  History  ox  garmfreo  cblokan  passaga  of  flltrable  Agent 
"X"  from  human  infaetious  bapaititis  sara  (Aklba  strain) , 


Passage 

Chicken  strain  (stock) 

Age 

(days) 

Incidence 

syndrome 

"X" 

Incubation 

period 

Period  1 

of  oboer-  | 

vi»+.<o»i  1 

1st* 

?«hite  Leghom(Jones  Bros.) 

76 

3/3 

12-20  days 

22  days 

2nd 

Whits  Leghom(Jonaa  Bros.) 

88 

lA 

10-12  days 

30  days 

2nd 

White  Leghorn (Highvlew) 

58 

2/2(T) 

(10-16  days) 

18  days 

3rd* 

Whits  Leghorn(Highvlew) 

85 

1/2 

2-6  days 

18  days 

4tb* 

New  Hampshire  Rdd(Lieehty) 

32 

OA 

21  days** 

•N.B.-  Ulti^flltrateo  inooulatad. 

• Contamlnetad  batwaaa  0 aad  8 days  after  Inooulation. 


Table  VI  is  a record  of  a number  of  sheep  RBC  agglutination  (heter- 
ophils antibody)  tests  vbldj  ve  have  conducted  vith  preinfeotad,  acute 
phase,  and  convalescent  human  ssira  and  with  nemal,  contact,  1st,  2nd, 

3rd,  and  4th  passage  obieken  sera.  If  the  1:16  dilution  of  senna  is  taken 
as  a non-specific  base  level,  it  may  bo  seen  that  three  of  the  inoeulated 
birds  show  titree  which  eoatpare  favorably  with  the  heterophils  antibody 
levels  in  the  ac:rte  phase  and  convalescent  human  eera.  However,  if  sheep 
RBC  agglutination  is  a test  for  "antibody**,  the  high  titres  in  the  acute 
stage  human  eera  (Table  VI)  are  a little  surprising. 

Cephalin-oholiisterol  flocculation  tests  with  these  eera  gave 
rather  erratic  and  confusing  results,  and  these  will  not  be  reproduced 
here. 

It  msy  peztiapa  be  tentatively  concluded  that  though  there  is 
indL  cation  in  our  results  to  dste  of  sods  susceptibility  of  the  germfree 
obioken  to  the  agent  of  bwaa  infectious  h^atitis,  it  sesns  rather 
unlikely  that  the  germfree  chicken  will  prove  to  bs  a highly  satisfactory 
lsboratox*y  best  for  this  agent. 

However,  much  work  might  still  bs  dons.  Our  work  should  be 
repeated,  with  institui;ion  of  frai^her  control  procedures,  such  as  the 
inoculation  of  heat -inactivated  bepatitie  eera,  eto. 

Is  there  indication  here  of  different  comparative  susceptibility 
between  the  germfree  and  the  conventional  chicken?  On  an  inmunologlcal 
basis,  it  is  not  diixlcult  to  accept  the  possibility  of  minor  diffsronces 
in  germfree  and  conventional  host  eusoeptib5.1il:y  to  a given  agent;  as, 
for  example,  relative  incubation  periods,  relativs  tendency  to  viremia 
or  localisation  of  the  Infection,  etc.  But  as  regai*ds  the  possibility 
of  ooB^lete  sueoeptibility  of  one  and  costplete  ineusoeptiblllty  of  the 
other,  to  a given  agent,  ws  would  dcubtless  like  xo  sea  evidence  or  a 
little  more  robust  nature. 


a-****' 
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Tijbl*  VI.-  Agglutination  of  SbaAp  RBC  by  nornnl  and  hapatitls  infected 
human  and  chicken  aera.  (Teat  for  hetarophile  antibody)  ;. 


o «rum 
SampT.  0 


Dcacrlptlcn 


Syn- 

droBe 

•TT" 


uioan  A 


Human  B 


unan  C 


n D 


unsan  E 


E 


lusan  F 


m 


Freinfeotlcn 


?re Inf action 


cute  Phase 


Acute.  G Filtrate 


Aoirta,  C Filtrate 


]mm 


Convalescent 


ascent 


Nomal 


oroal 


Noriial 


caEana 


Uninoe..  Contact 


\ssm 


1st  Passage.  IV 


1st  Passage.  IV 


1st  Pas 


1st  Passage.  Oral 
1st  Passage.  IlT 


2q1  Fas 


lEiaanrr; 


4tt  Pas 


F Pool  4n,  479  4th  Passage,  IV 


laaQs 

ivaaDauaDecai 
maDBBaQDsai 
lanncjEJBr 

l■aDCE3HBQ| 
ICeSBDDnBBBBHHIl 

l■■gBDaaaBBSa^ 

IBBBBI 
IBBBBI 
IflBBBBBBBJ 
l■E]BBBIBaE 

rz^m 

(■□HBBiSElBBBI 
WBBBBraaBaaBiHil 
l■BBBBaaaBgB■i| 
iBaasBaaBBaBi 
l■aa□BaagBBBl 


Tes  I 12 


iSaanoaSa: 

isisssj-ssKiOBaDOga! 


No 


Yes  30 


T I 18 


No 


No  I 21 


msBi 

lannBSBBHBi 
iiiaBBBBaaHaiBL_, 
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Conv,:  Conventional 

OF:  Cermfree 

Unlnoc:  Unlnoculsted 
C:  Coarse 

UF:  Ultraflna 

IV : Intravenously 

IP:  IntraBaritoneal Iv 

• V 

IMt  Intramusottlarly 


Co  Msttyylchol»nthrene  and  Filtrates  of  HCHA^Intittced  yg-rorsit 

Our  aim  here  Is  to  make  an  attempt  at  llltrste  p<ss3ag®  of 
methylcholanthJTQno<»induc9d  toraoirs  In  gei*m?pee  chickens,  on  the  cliango 
that  this  carcinogen  bo  inducing  or  liboreting  er;  activo«  ti'6na((d.S£»ibri.o 
vliTiB-like  principle#  The  oxperimants  aiTi  of  tw  typosx  (1)  inoculation 
of  motliylcholanthren  under  garmfiree  conditions,  and  (2)  inoculation  of 
coH-froe  material  from  the  MChA»i.nduo8d  tumor  growth#  Inoculation 
and  other  technical  procedures  hair*  bean  detailed  in  several  preceding 
reports,  including  the  last. 

For  the  present,  we  nave  sumraorizad  our  recent  experiments  and 
present  these  in  tabular  form*  Table  VH£  Is  a record  of  results  of 
axperlmenta  started,  iinc  in  some  instances  maintained  for  considerable 
periods,  under  gorriifree  conditienSe  Data  are  Included  from  seven  MChA 
inoculation  experiments  and  three  experlmsnta  with  ultrafiltrates  of  two 
different  pools  of  MChA-irsduced  tumors  (3  tumors  per  pool).  Table  7II  is 
included  in  order  to  show  the  cot,^>aratlve  effects  of  these  sane  inocula 
In  convent ional  "ccntsmlnated"  chickens. 

Table  VHI  shows  that  we  nave  observed,  so  far,  at  least  six 
Inatancea  of  incipient  tumorigenesis  under  bona  fide  germfroe  conditions. 

In  its  response  to  this  carcinogen,  the  gerrahree  chicken  would  seem 
phs^si  ologlcally  not  unlike  its  "ebiitaminated”  relative.  If  MChA 
function  to  release  a viral  entity,  then  this  entity,  or  at  least  Ite 
pro<-entlt7,  imst  be  present  in  the  germfree  as  well  as  in  the  contaminated 
chicken.  It  may  be  seen  (Table  VIII)  that  many  more  of  the  birds, 
inoculated  under  germfree  conditions,  went  on  to  stow  tumor  growth 
after  contamination  had  occurrado  ' It  seems  an  even  chance  that  in 
these  instances  genesis  of  tumor,  though  not  grossly  detectable,  began 
while  the  chicken  was  still  in  the  germfree  state. 

From  the  results  of  cur.  flltMte  Inoculation  experiments 
(Table  VII  and  VIII),  it  is  apparent  that,  at  this  point,  the  evidence  is 
against  the  possible  generation  of  a virus-llks  agent  by  !netbylcholan> 
threne.  At  least,  "it"  would  not  appear  to  be  transmisaibleo 

IMs  work  Is  to  continue. 


n. 


Vfe  recently  lUTioesrtook  the  study  of  the  effect  on  our  getr>» 
ft'cc  chickens  of  outnlnod  frOw  pnvieutD  vilh  this  disease  of  the 
lymphatics.  No  suitable  oonventional  laboratory  "host"  for  this  disease  is 
known.  It  must  be  renenibered  again  that  under  germiTee  conditions  only 
ultrafiltrates  of  the  pooled  hussn  sera  nwy  be  used. 


we  have  two  genoAree  «q»rj.nents  to  report,  the  first  completed 
except  for  histopathology,  the  second  currently  under  observation, 

Sjqxeriaspt  Tfo,  6lll«»lt  Msthods  end  reanltn  (so  far  “vailsble)  are  summarized 
in  Table  IX.  In  adidltion  to  the  effhets  o«  the  thymus  nodules  recorded  in 
the  tetaln,  changes  were  noted,  in  one  instance  or  another,  in  the  s|^een, 
the  pancreas  and  the  bursa,  Seotions  are  being  preparod  for  ^ticroaocpic 
examination.  At.  ’present,  further  eoc^t  data  on  normal  White  Iioghom  ehlckora 
ia  being  collected  to  enable  proper  quantitative  con?>arison  of  thymus-xo- 
bodywelght  ratios  between  thoM  "Infected"  and  normal  ohJnkens, 

♦NoBo  oi  D^rA,  Rotttno,  St.  Vincent's  Hospital,  New  York  Citya 
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T#ble  Vll.- T:imoriger.asi8  in  conventional  White  Leghorn  chickens 
with  methyl cbolantbrene  and  with  filtrates  of  pooled 
MGhAo induced  tumora. 


[Erp,  Chicken 
Ino.  Stock 


1*  Do 


1 ♦ P smbTV) 

!•  Highview 
3*  Hi^viow 

FI  Dembro 
jr2«  Highview 


Age 

(dave) 


InoeultB 


11  UChA 

■ tfone 

_8 IChA 

8 UChA  inoo. 

— painting 

13  C Filtrate  I ‘ . 

OF'  Fll-kriinT" 

8 C Filtrate  II 
UF  Flltrwte  U 


Tuincrigeneeie 


9 A.  OA  S>OUt| 


3/5  2-1/2  * 5 months  60 
D/2' ' S month!!  | b 

1/6  3«l/2  months  | 17 

|i/8  1 month  I 11 


f2  |6  ncnths 


|l  Bonth 


- Curx*ent  eznerlments,  13  July  1993. 


Table  TUI.  Tumoriganeeie  la  gerafree  White  Les^m  ohlckeBe 
with  B0thyl<&olaiithrMie  and  with  filtratee  of 
pooled  UC^-induoed  ttnoore. 


' Fxp.i  Chicken  Age  IIboouIub 
I No.  I stock  (days) | 


Highview 


Deobro 

Dasbro 

tlJI  


f o 

' Highview  T 
|Hl^>kev  8 


Deobro  | 



H<  frhw < amm  I 

o 

Highview 


iChA 

IfieuEene 

IBCHT-" 

"|UC55 

flchA 

»■■■  ' ■ '’I 

|mCoa 

juChA 

' UChA  inoo.  A 
petit  iag 

‘ OF  FiltratTT 
None 


TuawriKeneaia 

wte 

TilM 

Per 

cent 

3-4  Bonths 

40 

U/3 

4 Mostba 

0 1 

Contaa.  Qenesia 
(daya  under  (9 
poet*  conditio 
inoo.) 

6 0 


2/5  {2-3  aonthe|  40  | 71 

4/f  |s  - 6 BOBthe  5T  I l^i-20 

4/8  3^-3}  BO?.  90  0 

2 Bonthe  60  68-74 

0^  1 Bonth  (14)1  5 


1 Bonth 
T Bonthe 


■OF  FiltratvIIiC/4  1 2 Bonths 


Water 

[fcr  Filtrate' 
Ifiier 


1 Bonth 
1 Boaib 


i 0 j 8-14  I 
I 0 I (7  i 

•np  "i  w r 

\ 0 I W\ 


Current  exneriBentav  13  July  1953. 
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Ea:p9riia6nft  No,  61H-2t  Ultraf iltrmtM  prepared  of  norum  pool  from  two 
patients  (1:1),  <i*3«ra.  Perk  and  O’Rourke.  12~da7  germfree  T?hite  Leghci’n 
chicks  (Hl^view  stock}  Inoculated  as  follows t 

^03  inoc.  Bf  Z 0.2  ml  ultrafiltrate 
710  •'  " " 0.15  " 

706  " IV  " 0.25  " " 

708  " " *•  0.4  “ 

And  six  contact  and  diet  control  birds  in  samo 
garmfrae  unit,  not  ireeulated. 

Rasultr  with  Exp.  No.  61L1-2  to  date:  Unit  is  still  gemfrae. 

30  dajs  after  incoulation.  All  of  the  birds  are  nonaal  and  healthy  in 
appearance,  and  show  no  weakness  on  handling.  No  palpable  tumors,  nodules, etc. 

Table  IX.-  Giro  a a effect  on  the  thyaus  nodulas  of  gemfree  and  con- 
ventional ehioksns*  56  days  after  inoculation  with  fil» 
trates  of  pooled  sera  froa  patients**  with  Hodgkins  disease. 


Chicken  Stat\is 
No. 


Inoculation  data 


inoculum  iRout 


mm 


OF 

Conv. 

Cony. 

Conv, 

Conv. 

Conv. 

Conv. 

Conv. 

Conv, 

Conv. 

Conv. 

Conv. 

Conv. 


Ultrafiltrate 


Sterile  water  j 
Ultrafiltrate 
Coarsv  FUtrstej 
Coarse  FiUmta 


0. 

IP  0. 
IV  0, 

m 0, 

IV  0.2 
lU  a25 
lU  0.25 
lU  a25 
IP  0.25 
IP  0.25 
IP  0.25 
IV  0.2 
IV  0.2 


Coataot 

Contact 

Contact 


Qrosa  obaertfatlona  

tward  Thymus 

Saaranca  ncdulra 

ormal  Normal 

Normal  Snlarged,  Inflamed 

Normal  barged,  Inflamed 

Normal  Enlarged.  Inflamed 

Normal  Norasl 

Normal  Enlarged-  Inflamed 

Norc^l  Etalarged,  Inflamed 

Nozisal  Normal  (?) 

Nonsa3.  ^larged,  Inflsoed 

Nonaal  fislargad.  Inflamed 

Normal  &larged.  Inflamed 

Normal  IShlarged,  Inflmsed 

Normal  ^iilarged.  Inflamed 

Normal  Enlarged,  Inflamed 

Nonssl  Nonaal  ( ?) 

Normal  ^ilarged.  Inflamed 

Normal  Bhlargad,  Inflamed 


•N.B.-  All  of  tame  clutch,  Nhite  Leghnrss,  Higbyisw  stock,  12  days 
old  at  time  of  inoculation.  Tha  germfree  unit  became 
contaminated  with  .PenioilliOB  mold  at  45  days  after  inoculation ^ 

Dr.  A.  Rottino'a  patianta,  Uasart.  Uobilla  and  Thosqjaon. 

SeruB  ratio  1:1. 


pr 


— ' ..i  ± 
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L>i^iiGn!s*to  s i 


Our  objective  in  this  study*  i*  twofold:  (1)  to  observe 

the  action  of  tbo  fil treble  agent  on  garmfree  ehioks,  and  (2)  to  obeervo 
for  egg-transmissibility  of  the  causetlvo  agent  to  (otherwise)  gennfree 
chides.  Our  endeavors  to  launch  this  prograxa  have  proved  notably  unsucc. 
o ess  fill  - 


To  strengthen  the  probability  of  incidence  under  gormfree 
conditions  we  fait  it  wise  to  resort  to  eobryonsted  eggs  from  susceptible 
stock.  Consequently,  we  have  oade  seven  attespts**,  thus  far,  to  obtain 
hatch  (under  gannfree  conditions)  of  eggs  frou  Inbred  suaseptible  linos 
developed  by  the  Regional  Poultry  Research  Laboratory.  These  ere  fragile, 
thin-shellad  eggs.  The  devdoping  «abryos  are  killed  by  our  standard 
gersdcidal  method  of  transfer  into  the  germfree  system.  This  has 
necessitated  trial  oodifioatiens  in  our  transfer  teohniqua,  with  resultant 
higher  contezeination  ratee  at  hatching. 

For  purpose  of  rasord,  we  s^e  the  following  report: 

In  our  Kxperlnent  No.  56L1-1,  ei^t  of  eleven  4-day  gehnfree 
Vhlte  I.agbom  Chioks  of  Highviev  stock  were  Inoculated  IN  and  IP  with 
coarse  : .id  medium  filtrates  of  tumor  material  secured  from  previously 
inoculated  supposedly  otherwise  germfree  birds.  How  war,  a contaminant 
was  Introdueed  with  this  inoculum.  The  chicks  were  oarried  for  35  cays, 
at  no  tims  shoving  illness. 

The  next  five  experiments  (No.  56L1-2  through  56I<l-2),  with 
Regional  Poultry  eggs,  were  lent  to  us  slthsr  because  of  exoeptional  ly  poor 
hatch  or  beocuse  of  eostanination  at  batching.  Each  of  these  experiments 
entailed  the  preparation  and  setting  of  160  or  store  fertile  eggs. 


Experiments  No.  56L1-6  and  56L1-7  fiumisbed  two  and  five  gorm- 
free chicks  (Regional  Poultry),  reapeotivaly,  which  were  duly  inoeul.sted 
and  were  thereafter  Bwintained  (otherwise)  gemifree  for  periods  of  147  and 
14-21  days,  respootively.  The  results  of  tbece  two  experiments  are  prussnted 
in  onsuing  paragraphs. 


In  a final  experiment.  No.  56L2-1,  a unit  of  eight  genofree 
chicks  of  Regional  Poultry  atock  was  set  aside  for  observation  for 
possible  egg-tranomission  of  the  virus  from  the  parent  stock,  in  which 


X jru^uotaatiieie  la  niuanlc.  nuwoveif,  ^ble  Unit  saoWed  Baoteriax  conEanUnaxlon 
2-3  weeks  after  the  chicks  were  batched. 


• N.B.  - In  collaboration  with  Drs.  A.  U.  Luoas,  B.  R.  Burmester,  and 

0.  E.  Gottral  of  the  Regional  Poiiltry  Rasearoh  Laboratory,  East 
Lansing,  Hidiigan. 

••  N.B.  - Eight  gsrsfreo  experiments  to  teto,  but  the  first  (No.  56L1-1) 
was  made  ^rith  Highview  Farms  stock . 
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Brperdaent  No  a 56Ll"€t  Two  7»day  gnmiras  Regional  Poiilt  rj 
chicks  were  inoculated  pieo^orwlly  with  aa  ultrafiltrate  of  e lymphoaatotic 
liver.  These  birds  were  maintained  gerafroe  for  147  days  poet >-inoculat ion, 
and  were  eacrifioed  and  neoropaied  at  150  daysa  Nineteen  7<.day  conventional 
siblings  were  also  inooulated,  two  with  the  ultrafiltrate  and  the  refsaieder 
with  a ooarse  filtrate  of  the  tame  liver  suspeneion«  The  conventional  birds 
were  poerted  at  different  times  from  2 to  7 aaonths  follo'ting  inoculation. 

Nith  all  these  birds  (gentifrAe  and  conventional),  hematological  patterns, 
including  red  and  white  oell  counts,  hesnglobin,  sedimentation  rate,  packing, 
and  differential  counts,  were  obtained. 

Experiment  No.  56Ll»7t  A total  of  five  8-day  germfree  and  28,  8-day 
conventional  cMoks  (all  Regional  Poultry  iJhite  Le^orns)  were  used,  as 
follows! 


2 

2 

1 

2 

2 

8 

9 

8 


OF  chicks  inoc«  Ilf  S ultrafiltrate  of  dissasfidlivsr 

n « ■ j>p  ■ ■ ■ N 

” chick  (in  ssms  GP  unit)  not  treated 

Conv.  ohicks  inoo.  HI  9 ultrafiltrate  of  diseased  llvar 

M jp  M M m m m 

" lU  " boBogenata  ••  • • 

n JP  m « i»  M n 

(in  same  pens)  not  treated. 


tt 

tt 


The  germfree  birds  became  contaminated  between  14  and  21  days  after  inoeulntion. 
Thereafter  these  were  oaintainod  together  with  the  conventional  group.  Ueo- 
bers  of  both  groups  wars  posted  st  periods  ranging  from  1 to  6 months  post- 
inoculation.  In  suny  instances,  the  blood  patt«>n  was  obtained. 


Summary  of  results  with  Eitpe.  No.  56L1-6  and  56Ll-7t  The  two 
birds  maintalned  gennfree  f'or  i47  days  afiar  inooulaiion  failed  to  give 
any  evidence  of  inoidanoe,  showing  no  symptomology,  a normal  blood  pattern, 
and  no  grass  pathology.  We  have  had  the  personal  guidance  and  aaslatance 
of  Dr.  Alfred  11.  Luoas  in  the  overall  gross  mad  microsoopio  axaminatlon 
of  these  birds,  but  particulsrly  ss  regards  his  awthods  for  lymphoid  responee. 
His  exsmination  of  the  pancreas,  liver,  spleen,  end  lunge,  in  this  respect, 
has  led  him  to  conclude  that  "nona  of  tbs  resotions  were  sufficiently 
convincing  to  be  classed  as  positive  lymphomatosis . *• 


With  the  convrational  birds,  the  amst  ooaooely  observed  response 
pattern  was  poor  oquilebration  and  stupor;  on  naerapsy,  many  such  birds, 
though  not  all,  showed  liver  enlarganent  i^th  or  without  fatty  infiltration, 
non-speoifie  mottling,  or  irregular  disoelcratisn.  Abnormal  conditions 
were  found  on  oooasion  (no  oonsistsot  trend)  in  the  pineroas,  spleen,  kidney, 
gizzard,  gall  bladder,  intestine,  lungs  and  mesentary.  One  bird  showad 
numerous  gross  whitish  foci  throughout  the  liver.  Another  was  found  to  have 
a tumor-like  mass  lodged  in  ths  paotoral  muscle.  No  definite  sign  of 
neural  swelling  or  neural  lesions  was  obssrvad.  No  trends  oorrslative  with 
the  pathological  findings  ars  apparant  from  oiu*  rather  extensive  blood 
surve;,’  data. 


I<sm-3r:ess,  usually  assooiatsd  with  a ohondromatous-liko  condition 
of  the  first  distal  leg  jo:int.  was  obasrved  in  many  of  these  chickens, 
including  one  of  the  long-term  garcifrae  birds.  Howtjver,  in  all  instanoee, 
the  condition  ^;>peared  at  a very  early  period  end  would  Bee«s  rather  attribiitfibls 
to  the  chicken  etook  (inbreoding)  +h=!  tc  tbs  inssulntisu. 


♦N.B.-  Personal  comnonioation,  5!3  July  1S53. 
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PXainlj,  our  inocul>f^  »d  oonvention«l  controls  baosns,  or  vere, 
sick  birds.  Did  we  observe  manifestations  of  th;  lyophocetosis  agent? 
Chickens  on  other  experiments,  in  adjaeont  pens,  showed  no  comparable 
effects*  The  latter,  however,  were  not  of  Regional  Poultry  stock.  Thus, 
the  somewhat  inconclusive  nature  of  our  results  with  this  agent  to  date 
becomes  evident* 

ffe  would  temper  thin  eonelusittn  with  tho  following  speculation* 

Our  study  of  published  papei'-s  on  the  disease,  or  diseases,  of 
fowl  oovsred  by  the  term  "lymphomatosis”  suggests  to  us  that  the  actual 
etiological  aspect  probably  is  complsx.  In  our  investigation  of  this 
dlasase  under  gerafree  conditions,  ws  »*e  necessarily  limited  to  the 
flltr^le  agent  (or  agents)  involved*  Kenes  it  is  not  ineonosivable  that 
syndreslo  and  pathologic  patterns  evolved  vith  gsrmfree  iaooulations  may 
not  match  in  all  detail  the  piortura  found  in  natural  inf  set  ions  or 
in  oonvorrtional  birds  inoculated  vith  tissue  bomogMMttes  or  ooarse 
(eell^oontaining)  filtratss  — or  even  vith  ultrafiltrates,  so  long  as 
the  highly  influential  epidsmlo logic  fesctures  of  this  disease  are  allowed 
to  play  a role. 

Our  present  data,  thou^  neagrs  in  the  erireae,  night  be  eon» 
sldered  to  favor  the  possibilities  inherent  in  this  speeulstion*  On  the 
other  hand,  the  potentialities  in  this  regard  of  ths  slmplset  modifioBtiocs 
in  filtration  tsehalqus  eaanot  bs  ignored.  If  the  disease  is  due  to  a 
single  and  flltrable  agent,  then  the  right  filtration  method  should  of  oourss 
obvists  any  possible  dlsorepanoles  betvssn  germfree  and  oonventlonal 
observations,  so  far  as  the  physiologioal  nstiire  of  the  sgentt  is  oonosmad* 

T Sunnary;  Tentative  Dedwtions  end  Conolusiom 

We  have  tried  throughout  this  "Virus  Report”  to  link  our  several 
current  studies  to  a oonaon  thsne,  "the  eomparative  physiologic  response 
of  the  germfree  scd  the  eonventional  animal".  Wa  have  presented  pertinent 
aspects  of  our  observations  to  data  on  the  response  of  germfree  ohiokens 
to  hunen  infectious  hepatitis.  Bodkins  disease,  lymphomatosis,  sutoeleved 
methyl oholanthrsne  in  benssns,  and  filtratss  of  nstbylobolanthrene- induced 
tumors* 


The  following  would  seem  to  be  the  more  tenabls  Indioations  in 
and  deduotions  from  ovar  inoomplole  data: 

(1)  Tinsssrs  may  be  induced  in  germfree  ohiekens  by  methyloholanthrene 
inooulation.  (As  with  oonvaestionsl  bir^s). 

(2)  To  data,  t\m»rigsnssis  has  net  bean  observed  in  germfree, 
or  convent ohlokeos  following  Inooulstion  vith  ultra- 
filtrates of  UChA- induced  tmsor  tissue. 

(3)  Thera  may  be  evldsnoe  (a)  that  respones  to  aoute  phase 
human  infeotlous  hepatitis  sera  suy  sometimes  be  elioited  in 
germfree  ohiokanot  -1::,  (b)  that.,  boosuse  of  the  unre- 
liability of  such  rssponsa,  the  germfree  chleken  will  prcbably 
turn  out  not  to  be  a highly  suitable  leboratory  host  for  this 
human  virus*  (Probably  not  unlike  the  eoavantionalL  bird?) 


(4)  Tentative  note  cay  be  ntade  of  a possible  pathologic 

effect  on  the  thysus  ehaiSf  in  both  gerafree  and  oonvantlonal 
ohiekenSf  following  Inoeulation  with  iiltraflltr^tss  rf  sera 
from  patients  with  Hodghins  disease  (Very  fei'  obseinrations 
so  far) „ 

(5)  Ojir  results  thus  far  with  the  filtrable  agent  of  lymphoraatosis 
in  germfree  ohiokene  aura  inoonelueivoo 

offer  the  tentative  eonoluslon  that  Tice  will  find  the 
germfree  and  che  oonventional  ehioken.  In  their  respor<<e  to  exogenous  agents^ 
to  be  mere  remarkably  aindlar  than  dieslBllar. 
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CaLABORATIVE  PROJECTS 


Frojeot  No„  1 - Dfntal  Caries  (with  Dr.  J,  Blaynsy  and  Dr„  F.  Orlend 
of  Zoller  Uanorial  Clinic,  University  of  Chicago).  (See 
Section  IV  - Bacteriology  for  Report) 

Project  Mo.  2 > Studies  on  the  Compartitive  Effects  of  Total  Body 
Radiation  (with  tha  L0BUND-AEC-01R  Advisory  Consnittee).  (See 
Section  V - Physiology  and  Pathology  for  Report). 

Project  Mo.  3.-  Investigations  on  the  Influence  of  the  Intestinal 
Flora  on  the  Infectivity  and  Pathogenicity  of  E.  histolytica. 
(With  Dr.  W.  Wright,  Dr.  0,  Rees  and  B.  Phillips  oi  the 
Ulcrobiological  Institute  at  NIH)  . (See  Section  V '•  Physiology 
and  Pathology  for  Report). 

Project  No.  4 - The  Study  of  Hemorrhagic  Liver  Necrosis  Using  Oermfree 
Animals  (with  Dr.  Paul  Oyorgy  and  Dr.  Martin  Forbes  of  the 
University  of  Pennsylvania).  (See  Section  III  - Bloehemistry 
and  Nutrition  for  Report). 

Project  No.  5 - The  Role  of  Ascorbic  Acid  (or  Antibiotics)  Replacing 
the  Rat *8  Requirement  for  Pantothenic  Acid  (with  Dr.  F.  Daft 
and  Dr«  B.  Hawk  of  tha  Inctitute  for  Arthritic  and  Metabolic 
Diseases  at  NIH).  (See  Section  III  • Bioehmaistry  and  Nutrition 
for  Report). 
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VIII,  sum\RY 


I«  AdniniebratlTO  Section 


A reviev  of  tho  change®  In  staff  personnol  is  given.  AltoraM.ons 
in  the  physical  plait  are  listed.  The  present  status  of  proposals  and 
contracts  is  discussed  and  Capital  item  received  as  GFE  are  listed. 

II.  Qeraftee  Production.  Apparatus  and  Technique  Section 

This  section  is  divided  into  three  subsections t 

A.  Gemfree  Operations  lists  the  equipTSirt  used  during  the 
period  reported  and  describes  any  changes  in  technique  or  apparatus 
which  have  been  made. 

B.  Qormftes  Mammal  Production  gives  a resuns  of  the  gemftve 
mamnal  situation  dtirlng  t}ie  past  six  months.  It  also  disoossas  plans  for 
reorganization  in  this  section. 

C.  Pl^  nitlo  aarmant  Sterilization  reports  on  the  problem  of  gar- 
ment sterilization  and  advai^s  which  have  been  mads  in  this  technique 
during  ths  past  six  months. 


m.  Siochemlstry  and  Katrltion  Section 


In  spite  of  a decrease  in  personnel  and  a deflcieney  in  available 
germfree  cages  during  the  past  6 months^  the  work  of  the  bioohemiatry 
laboratory  shows  nuch  progress.  The  relationship  of  certain  B-vltamlns 
has  been  determined  to  show  that  tbs  B-vitamins  of  the  diet  become  concen- 
trated in  the  oecum»  masole*  brain  and  espeeid.ly  in  the  liver  while  the 
blood  levels  are  ooni)aratively  low.  The  initial  bioehendcal  survey  of 
the  germfiive  rat  Indicate  no  major  diffe^rances  between  the  germfree  rat 
and  the  conventional  rat.  A eonparison  of  our  data  on  the  composition 
of  rat  itdlk  with  that  of  other  imestlgators  Is  presented.  The  overall 
picture  gives  a rather  oo?nplets  characterization  for  the  first  tlms.  The 
services  of  the  diet  laboratozy  with  a time  analysis  of  the  work  is  pre- 
sented, A notrition  study  vith  germfree  rats  is  completed  and  the  data 
are  being  processed.  The  rearing  of  germfree  tuzdceys  presented  nc  difficult 
technical  problems^  eo  a new  spacies  of  gemfree  animals  h^  been  reared 
euocossfolly.  Coliabora^:>ive  problems  underway  Indicate  that  an  experi- 
ment is  set  up  to  determine  the  role  of  ascortlo  acid  in  riboflavin 
deficiency  and  that  germfree  rata  oontract  liver  necrosis  when  fed  the 
ne erogenic  diet. 

Tiius,  bacteria  are  nst  directly  involved  in  the  production  of 
dietary  necrosis  of  tte  llvar, 

IV*  Bacteriology  and  Serology 

A series  of  PaeudomonM  oontamLnatlons  was  reported  :lJti  attenpted 
germfree  ohloken  eaqperlaenis  during  the  1 Jannazy  - 30  June  19^3  period. 

A change  from  2%  msreurio  ohloride  to  a Qaatornary  aamonlui^^tjTJe  cob*^ 
Pounded  produotf  "Detergsnt  Sanltlser  No.  U^^CRohm  and  Haas)  for  use  in 
egg  shell  disinfisotion  has  eliminated  PseBdaipm^  oontandnatioa  in  most 
recent  hatchee. 
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Attenpts  hove  been  nadc  to  stdrillso  dzy  dlsts*  dietary  con- 

9tltoBnt8  am  antibiotics  by  nathoda  otisr  than  contra ntlonal  autoclaving 
or  dry  hoot  treatnt'nt  of  the  fotir  methods  trladt  a)  ethylene  oxide  gasj 
b)  alcohol-heat j o)  soft  x-ray  Irradlaticn)  d)  cathode  electron  radiation; 
only  the  latter  has  shewn  success fbl  sterilisation  in  our  OTOerience* 

Rats  maintained  In  pr'esoncs  ox  a single  type  organism,  Lactobacillus 
#l|6^  did  not  show  typical  cai'iotis  ieslons  observed  in  oonventional  oontroise 
One  of  li  rate  In  the  lactobaclUus  group  shoved  enamel  (but  no  dentine) 
involvement  on  microscoplo  exaiodnatlon  of  the  molars, 

A similar  experiment  involving  St^ptoeoccus  liqoefartens  shewed 
peculiar  lesions  by  gross  exandnation  in  the  oenir^  sulci  of  tile  molars  e& 
if  the  process  had  been  arrested«  More  detailed  ndcroscoplc  exandnatlon 
is  underway’.  Control  rats  showed  ths  usual  type  carious  lesions  on  gross 
exandnatlon. 

Currently  a similar  es^rliGent  Is  undanrey  Involving  rats  harboring 
only  2 bacterial  fbrmst  1)  an  acidoganio  streptococcosi  2)  a proteolytic  rod. 

Experiments  with  conventional  rats  are  now  being  run  to  establish  j 

1)  Carlogenssls  in  rata  maintained  in  Quonset  aoloniy  on  s 
cariogenio  diet. 

2)  Carlogenesis  in  rats  ioA  1%  Abietic  Acid  in  a cariogenic 
basal  diet. 

Bacterial  counts  were  run  on  swabblngs  from  the  oral  oavity  of 
rats  maintained  with  a monoflora  of  Stoeptoooccus  Houefaclem  an  well  as 
in  conventional  control  groups.  Spscial  msnticn  Is  made  oi‘  ihe  "monoflora" 
group  of  rats  where  oral  cultures  shoried  bacterial  variation  in 
lt<wefaciena  through  loss  of  proteolytic  activity  In  soaa  of  the 
isoiaies.  however,  the  proteolytic  strains  predominated. 

Rats  harboring  monoiloras  of  Lactobacillus  and  Streptococcus 
liquefaciens  ^$39  produced  agglutlrdm  againsi  the  homologous  organisms 
(no  inaction  procedures  used).  Agglutinin  titers  were  stronger  in  the 
latter  group.  Ths  lactobaclUus  control  groups  failed  to  show  agglutinins 
fer  Lactobacillus  #L6?  but  ag^utirdns  were  produced  against  S.  liquefaciena 
in  its  respective  control  groupe.  ~ 

Gemfiree  ani  conventional  labcratcry  roared  chickens  responded 
similarly  in  terms  of  antibody  production  to  perentorsUy  injuotad  Salroonelia 
pollorum  bactenn  or  bovliKi  serum. 


V.  Physiology  and  Pathology  Section 

1.  Quantitative  anatomical  data  originating  ft^  germfree  and 
conventional  ohiekem  have  been  statistically  analyzed  fay  two  methods  of 
grouping.  Both  methods  produced  Idsntloil  CTiaraoteristics  for  the  inves- 
tigated animal  categories. 

2.  VArisbillty  analysis  has  shown  that  the  relative  weight  of 
"external  mUleu"  organs  of  germAree  ohiokens  is  by  and  large  more  uni- 
form than  in  the  comparable  oonventlonal  controls.  No  such  dlffbrsnce 
was  found  in  the  "internal  laiileu"  organa  of  the  two  opposing  animal 
categorf.eso 


3»  LeukocTte  balerwe  studies  peribr^sd  in  roosntly  ccnt-<2Biinated 
germfirse  eniiosls  shov  sons  details  of  reticuloendothelial  rosponsc* 

li*  The  ainebiasis  project,  oarrled  on  in  coUaboraticr.  vith  ITIK, 
shows  prospects  of  saccessftil  oon^pletion  in  tlio  fdtuve,  oepecially  slnoa 
riany  technical,  obataelas  have  been  obviated.  Details  of  this  px-olbct 
will  be  su2amai^*izod  later. 

5.  The  3"*;udy  of  ths  effects  of  3C«irradiation  (in  coUatoratAon  with 
AEG)  will  be  susraa’.'ized  in  s special  renort. 

6.  Observations  Hsre  made  in  autopsied  genfTee  aniioals  lost  ITom  the 
LOBURD  oolory. 

71,  7irclog^- 

Deacripticn  is  made  of  ocr  eorrent  studies  on  the  response  of  germfree 
ohickem;  to  humn  infectious  hepatitis,  Hodgkins  (disease,  lynpbomatosls, 
autcalar?ed  methyloholanthrene  in  benzene,  and  filtrates  of  msthyloholanthrene* 
Indaoed  tumrs.  Ibe  mors  tenable  isplioations  of  our  incoepleto  results 
arr  indicated.  No  unusual  differences  in  response  between  germfkee  and 
oonventional  chickens  be  noted* 

Vn.  CollnOorativa  Frojaota  geotiou 

The  five  najar  ovllaborstlve  pro j act • nov  being  investigated 
unde,  ttiia  Task  Order  are  listed  and  progress  reports  ars  referred  to  in 
other  seei.ions. 


